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W. M. Wilkie on Heat Treatment 


The study of the heat treatment of steel is now 
at the forefront, as evidenced by the formation 
recently of the American Steel Treaters’ Society 
(see page 299) and the previous organization 
of a Detroit society devoted to heat treating. It 
is an opportune time, therefore, to publish the 
paper, which appears in this issue, on the Heat 
Treatment of Low-Carbon Steel, contributed by 
the Ontario Section of the A. S. M. E. The author, 
Mr. W. M. Wilkie, of the Imperial Munitions 
Board, Toronto, is eminently qualified to discuss 
the subject. 


Airplane Engineering Data 


It is the policy of the Publication Committee to 
extend the Engineering Survey Section of MECHAN- 
ICAI, ENGINEERING in so far as space will permit. 
Occasionally articles appear of such extent and of 
so great value that it is deemed best to take them 
out of the regular Survey section and publish as 
separate articles. Two articles of this kind appear 
in this number, on Liberty-Engine Tests (the first 
authentic presentation) and the Loomis Aircraft 
Cooling System. These were prepared from con- 
fidential Bulletins of the Experimental Department, 
Airplane Engineering Division, McCook Field, 
Dayton, Ohio, and are published by special per- 
mission of the Department. 


Thirtieth Anniversary of Ericsson's Death 


There hangs in the rooms of the Society an oil 
portrait of John Ericsson which is reproduced in 
this number, with anecdotes of Ericsson, in com- 
memoration of the thirtieth anniversary of his 
death, which occurred on March 9, 1889. 


Fuel Administration, National and State 


From across the continent has. been received a col- 
lection of discussions by a group of the most promi- 
nent fuel engineers on the Pacific Slope, covering 
the fuel problems encountered there during the last 
year of the war. These form a valuable addition 
to the notable symposium on this subject presented 
at the Spring Meeting of 1918 at Worcester, Mass. 
The discussions bear largely on the possibilities of 
fuel oil conservation, both through its economical 
use and the development of hydraulic power. Sup- 
plementing this is published a summary of the work 
of the National Fuel Administration, by David 
Moffat Myers, and of the very thorough planning 
and organization of the work in Missouri, the latter 
contributed by Prof. H. Wade Hibbard, Mem. Am. 
Soc, M. E., of Columbia, Mo. 








Contributors and Contributions 


Henry L. Hess on Electric Furnaces 


From another Section comes a paper on Electric 
Furnaces as Applied to Steel Making, by Mr. H. L. 
Hess, son of Mr. Henry .Hess, chairman of the 
Standardization Committee of the A. S. M. E. This 
paper was greatly appreciated by the engineers 
who heard it at Baltimore where it was presented, 
and at the time a special request was made by 
the Section’s officers that it be given early pub- 
lication for the benefit of the readers of MEcHAN- | 
ICAL ENGINEERING generally. 


Return of Engineer-Delegates from France 


On invitation of certain engineering organizations 
of France, representatives of the National Engineer- 
ing Societies of the United States visited France to 
confer on rehabilitation problems. These engineers 
have just recently returned and given their views 
and experiences at meetings in Boston and New 
York, which are reported in this number. 


Stresses in Wire Ropes 


At the last Annual Meeting a scholarly paper was 
presented by J. F. Howe, wire-rope engineer of the 
American Steel and Wire Company, on Stresses in 
Wire Rope. There is published a discussion of the 
paper by Mr. S. Hardesty of Kansas City, Mo., in 
which he considers conditions for both old and new 
ropes; and ordinary rope compared with rope hav- 
ing straight wires. 


News Matter from Many Sources 


Many happenings are reported this month of gen- 
eral interest in the engineering field. Under 
“ Among the Sections” of the A. S. M. E. will be 
found Dean Cooley’s first address as President of 
the Society; and in the reports of other societies, 
which include accounts of the recent S, A. E. and 
H. & V. meetings, will be found a stirring address 
by Past-President Hollis delivered before the En- 
gineering Institute of Canada. Secretary Rice com- 
ments on conditions as he found them during an 
extended trip through the West and South. The 
general topics treated include reference to the 
opening of a Washington Office by Engineering 
Council; Educational Work of our Army Abroad; 
Manufacture of Precision Gage Blocks by the 
Bureau of Standards; Reports of Researches by 
the Research Committee; Account of the Personnel 
of the large and representative Committee on Aims 
and Organization of the Society; the Training of 
Workers as a Society Activity ; the Gage Laborator- 
ies of the Bureau of Standards; and many others. 
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THE ENGINEERING INDEX ANNUAL FOR 1918 


Its thirty-fifth year. Formerly published by the Engineering Magazine Company, now 
published by The American Society of Mechanical Engineers 


NOW READY FOR DISTRIBUTION 
This is the Standard Index to the world’s technical literature published in the several hundred 
American and foreign scientific, engineering and trade journals. 


CONTAINS 1000 REFERENCES 
classified under the following heads, with a large number of subheads: 


Civil Engineering Mechanical Engineering 
Electrical Engineering Mining and Metallurgy 
Industrial Management Railway Engineering 
Marine and Naval Engineering Street and Electric Railways 


Any corporation, engineer, business man or student seeking references to the leading articles on 
engineering and related subjects published during 1918, and who cannot afford to wait for this informa- 
tion to appear in books issued years hence, will find the references desired in The Engineering Index 
Annual. These enable one to examine the articles themselves in the periodicals at a library; or, if desired, 


The American Society of Mechanical Engineers will supply photostat copies or clippings of the articles 
indexed, at a nominal sum. » a 


. . . . . = 

The Engineering Index is one of the most important reference works on the shelves of public and 
private libraries. It is constantly referred to by practicing engineers in all lines of industry throughout 
the world, and should have a place in the engineering and information departments of every progressive 


establishment. 
PRICE $3.00 A COPY, PREPAID 
THE ENGINEERING INDEX ANNUAL FOR 1918 will be sent to any member for inspection, free of cost. If 


you find that you can afford to return it, send it back within a week. Otherwise remit $3.00 or ask to have it charged to 
your account. The 1918 edition is limited. Send your order without delay. 


The monthly continuation of the Index, from the close of 1918, appears on an enlarged scale in 
MECHANICAL ENGINEERING, the Journal of The American Society of Mechanical Engineers 


ORDER BLANK 


The American Society of Mechanical Engineers, 
29 West 39th Street, New York, N. Y. 


Please send me The Engineering Index Annual for 1918. 


‘(Check here) 


Check or money order for $3.00 enclosed 
Charge $3.00 to my account 
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The Spring Meeting 
To BE Hep at Detroit, JuNnE 16-19, 1919 


HE SPRING MEETING this year will start on Monday, June 16, instead 

of Tuesday, the usual day for the beginning of the Society’s conventions. 

This will enable most of those who attend to leave home on Saturday or Sunday, 

arrive in Detroit in time for a business meeting on Monday, and reach home 
again before the close of the week. 


Preparations for the meeting are now under way in high gear. The Com- 
mittee on Meetings and the Detroit Local Committee have already been in con- 
ference regarding the professional and entertainment features, and a fine program 
is assured. Detroit is the city which at the present time it will be of the greatest 
interest to visit, and a large attendance is expected. Details later. The main 
thing now is to reserve the dates of June 16 to 19 inclusive. 


Coming Sections Meetings 


March 3: Meeting of the members of the Minnesota Section at the St. Paul 
Association of Commerce. 


March 5: The Birmingham Section will hear a paper on Technical Training 
Inside and Outside of College, to be read by H. L. Freeman of The Tennessee 
Coal, Iron and Railroad Company. 


A meeting of the Buffalo Section will be held, probably at the Hotel Statler. 
March 12: The members of the New Haven Branch will meet at Yale University. 


March 21: A joint all-day meeting is planned in Atlanta, in which the members 
of the Baltimore, Birmingham, Atlanta and New Orleans Sections will par- 
ticipate, and to which the members of the Society in Cuba are invited. 


The St. Louis Section will hold its regular monthly meeting at the Hotel 
Statler. 


March 25: The March meeting of the Philadelphia Section will be held at the 
Engineers’ Club. An address will be delivered by J. W. Frazier of the U. S. 
Shipping Board on The Development of Port and Harbor Facilities to Meet 
After-War Demands. 
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HEAT TREATMENT OF LOW-CARBON STEEL 


Cheracteristic Structures Found in Steel, Their Formation. by Heat Treatment and the Effect 
Each Has on the Quality of the Steel - 


By W. 


of carbon, manganese, silicon, phosphorus, sulphur and 

other elements, each one of which by its presence in varying 
quantities imparts some special quality to the steel. It is, how- 
ever, the writer’s intention to confine himself to a study of the 
more usual combinations of iron and carbon that exist in low- 
carbon steels, for the whole subject of heat treatment is really 
a study of the different forms or phases in which the various 
combinations of iron and carbon exist, and the conditions under 
which they are formed. That is, knowing the particular quality 
a certain form or phase imparts to steel, and the treatment re- 
quired to produce it, we are in a position to prescribe the treat- 
ment necessary for producing steel of any desired quality. 

From microscopic examinations of polished and etched sections 
of steel, it has been found that there are a number of character- 
istic structures under which steel exists, each being the result of 
some special treatment. To determine these characteristic forms 
and the reason for their formation, a study should be made of the 
different kinds of treatment that steel receives in ordinary com- 
mercial practice and the results of these various treatments. The 
subject may be divided as follows: 


i) TEEL is made up of iron combined with certain percentages 


cooled slowly 
1 Unworked steel, i.e., cast steel {sve rapidly 
reheated 
cooled slowly 
2 Hot-worked steel cooled rapidly 


reheated 


Cast STEEL CooLep SLOWLY 


In molten steel the carbon exists as chemical compounds of 
iron and carbon of varying composition, called carbides. The 
most common of these has the composition FeC, and is called 
cementite. These carbides are found dissolved in the molten iron 
in the same way as salt is dissolved in water; also as the steel 
solidifies, the carbides continue in solution and form what is 
known as a “ solid solution.” 

The solid solution of iron and the carbide FeC, is called 
austenite, and is the usual form or phase that iron is found in 
just after freezing. 

Austenite, owing to its instability at: lower temperatures, is 
rarely ever found in steel unless special precautions are taken, 
such as by cooling very rapidly from temperatures above 1000 deg. 
cent. (1768 deg. fahr.) It has a crystalline structure, which be- 
comes coarser the slower the steel is cooled, due to the fact that 
as no mechanical work has been done on the steel, adjacent crystals 
tend to assume the same orientation and merge into a larger crys- 
talline grain. Such slowly cooled, coarse-grained steel is brittle, 
has minimum tenacity and toughness, and can only be used where 
it is possible to make up strength by using large masses of metal. 

Along with the growth in the size of the grains, the rate of cool- 
ing is uniform until a temperature somewhere between 900 deg. 
cent. and 700 deg. cent. (1652 and 1292 deg. fahr.) is reached. 
At this point the rate of cooling is gradually retarded, until finally 
the temperature becomes either stationary or even slightly higher. 
After a short interval the temperature will again fall at a grad- 
ually increasing rate until it becomes uniform, at which it con- 
tinues to cool to atmospheric temperatures. 

The explanation of this peculiar phenomenon is that a change 
occurs in the structure of the steel during this change of tempera- 
ture, caused by the austenite, now having reached a temperature 
at which it is no longer stable, proceeding to change into the 
more stable phases of lower temperatures. This change is accom- 





1 Imperial Munitions Board, Toronto. 


Paper presented at a meeting of the Ontario Section of THm AMERICAN 
Society OF MECHANICAL ENGINEERS, Toronto, April 18, 1918. 
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panied by a liberation of heat, which explains the change in the 
rate of cooling. A similar but reverse action takes place when 
steel is being heated. 

The range of temperature within which this change occurs is 
called the critical range, while the upper and lower limits of this 
range are known as the upper and lower critical points. The 
lower point is about 690 deg. cent, (1274 deg. fahr.) for all per- 
centages of carbon content, whereas the upper point ranges from 
900 deg. for pure iron to 690 deg. for steels containing 0.85 per 
cent carbon. These points also vary slightly with the amounts of 
other elements besides carbon present, also depending on whether 
the steel is being heated or cooled. The critical range and its 
limits are important points to remember in heat treatment, and it 
is necessary to become thoroughly familiar with the reactions that 
occur in this range. 

The slow-cooling steel under consideration has now reached the 
upper critical point where the martensite is no longer stable and 
begins to change into some more stable form such as pearlite, 
ferrite or cementite. 

Pearlite is a definite mechanical (not chemical) mixture of the 
carbide FeC, with pure iron or “ ferrite,” with a carbon content 
of 0.85 per cent. Steels having such a carbon percentage will, after 
annealing, :be all pearlite and are known as “ eutectoid ” steels. If 
the carbon content is less than 0.85 per cent, all the carbon is 
combined with iron to form the carbide FeC, or cementite, which 
by the addition of a further amount of iron immediately is con- 
verted into pearlite, while any excess iron is left free. Such steel 
is called hypoeutectoid steel, and consists of pearlite and ferrite 
when in the annealed condition. 

If the carbon content is over 0.85 per cent, there will be an 
excess of cementite over the amount required to make pearlite 
from the free iron present, and so we have the two phases, 
cementite and pearlite, when the steel is annealed. Such steel is 
known as hypereutectoid steel. 

Pearlite is a constituent of all slowly cooled steels, the greater 
the proportion of carbon—and hence of pearlite—the stronger 
and tougher and less ductile will be the steel, until the eutectoid 
composition is reached, when the steel has maximum strength, as 
all additions of carbon above this composition only result in the 
formation of cementite, which has no strengthening power. 

Pearlite also by its ability to take up free ferrite and change 
into austenite is the hardening constituent of steel, so that eutec- 
toid steel is the composition that has maximum hardening powers, 
though eutectoid steels are not necessarily the hardest, as hyper- 
eutectoid steels may be harder as the result of the hardness caused 
by the presence of cementite. 

Ferrite is the name of pure iron and it is the constituent of all 
low-carbon slowly cooled steels. It is very soft, ductile, relatively 
weak, and has no hardening power. 

Cementite is a substance about which little is known. It is a 
definite chemical compound, FeC,, and it may be assumed that 
it is very hard and brittle, and therefore lacks tenacity and ductil- 
ity. It has no hardening power beyond the extreme hardness it 
itself confers on the steels. 

The properties of these three constituents of steel as given by 
Howe are set forth in Table 1. 

When the slow-cooling steel has reached the upper critical point, 
it will be coarse grained because of the very slow cooling. At this 
point each grain of austenite tends to transform into the pearlite 
composition by throwing off the excess ferrite or cementite it con- 
tains, and if the cooling is carried on with sufficient slowness, it 
will be found that by the time the lower critical range is reached 
each original grain of austenite has changed into the pearlite or 
eutectoid composition, while the excess iron in the hypo-eutectoid 
steels, or the excess cementite in the hypereutectoid steels, has been 
liberated as follows: 
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TABLE 1 PROPERTIES OF CONSTITUENTS OF STEEL 
a 
Tensile strength, | Elongation, Hardening 
Constituent Ib. per sq. in. per cent Hardness power 

PMN ccnneeses 50,000 40 Soft None 
Pearlite......... 125,000 10 Hard Maximum 
Cementite 5,000 ? 0 Very hard None 




















1 Asa film or envelope around the original grains 

2 Between the cleavage planes of the crystalline grains 

3 As a combination of both. 
The first form results with fairly rapid cooling, whereas the 
second form is the result of very slow cooling. 

As the steel cools past the lower critical range the changes are 
all completed, and any further cooling has no effect on the in- 
ternal structure, provided it is not rapid enough to set up strains. 

Having followed the changes in a slow-cooled cast steel, it is 
found that the final condition is a coarse-grained, softened steel, 
which owing to its coarse-grained structure lacks strength, tough- 
ness and ductility, but is relatively soft, and has for its constit- 
uents the phases pearlite, combined with either ferrite or cementite, 
depending on the carbon content. 


Cast Steet Cootep RaPIpLy 


In cooling steel very rapidly, by quenching it in oil or water, 
we find marked differences from the slowly cooled steel. First, 
the grain structure is finer, the growth of the grains being pre- 
vented. Second, the steel is very hard and brittle, because the 
reaction in which austenite transforms into pearlite, with a residue 
of ferrite or cementite, can only take place completely when the 
cooling is very slow. If the steel is cooled rapidly, the reaction 
only partially takes place, and as a result there are a number of 
new phases formed which are really part-way transformations 
between the austenite phase and the phases of soft steel. 

The most important of these forms is martensite. This is really 
an allotropic form of austenite, whose most characteristic features 
are its needle-like structure, with the crystals crossing each other 
at 60 deg., and its extreme hardness. It is formed by quenching 
steel in water, if the pieces are fairly large, or in oil in case of 
small objects, from above or near the upper critical point. This 
rapid cooling causes rapid contraction, which sets up great pres- 
sures and results in the crystals assuming the structure indicated 
above. 

Martensite is the form or phase giving maximum hardness to 
steel, so that the more rapid the cooling and, consequently, the 
greater the amount of martensite, the harder and more brittle will 
be the steel. Extremely brittle steel is, however, of very little 
use commercially. 

If the steel instead of being quenched in water is either allowed 
to cool slowly to the middle critical range and then quenched, or 
is quenched in oil in case of small sections, another form, called 
troostite, is formed. This is a further stage in the transforma- 
tion from austenite into pearlite, i.e., the grains have gone a step 
further toward reaching the eutectoid composition. Troostite 
occurs in dark-colored, irregular areas or nodules, and is nearly 
always accompanied by martensite and sorbite. It is slightly 
softer and has more ductility and toughness than martensite. 

If the steel instead of being quenched in oil or water is cooled 
rapidly in air, or a large piece of steel is quenched in oil, a new 
constituent called sorbite is formed, which is another stage in the 
transformation of austenite into pearlite. It is considerably 
softer than. martensite, and in fact is not a constituent of hardened 
steel. Its properties more nearly approach that of pearlite, i. e., 
it is stronger, harder and less ductile than pearlite, but softer and 
more ductile than troostite. Its composition also approaches more 
closely to the pearlite composition than the solid solution of iron 
and ferrite found in austenite; in fact, sorbite is the last stage in 
the transformation from austenite to pearlite. 

Accordingly, unworked steel cooled slowly contains the phases 
of soft steel, but owing to the coarse-grained crystalline structure 
it is brittle and lacks strength and ductility. Similarly with rapid- 


THE JOURNAL 
Am.Soc. M.E. 


ly cooled unworked steel the rapid cooling tends to retard the 
growth of large grains, but unless great precautions are taken to 
cool the steel very rapidly, it will still have a fairly coarse granu- 
lar structure, which, combined with the brittleness caused by rapid 
cooling, leaves a material having little commercial value. 


Cast Stee, REHEATED 


To overcome these difficulties it is necessary to give the steel 
some special heat treatment—in this case, annealing. Theoret- 
ically, in annealing the steel should be heated to the upper critical 
point, and then cooled slowly, but the rate of cooling has to be 
varied, depending on the particular steel required. 

The theory of this treatment is that as the steel is heated above 
the lower critical point, the phases of softened steel, i. e., pearlite, 
ferrite, and cementite, tend to change into austenite. This re- 
action continues through the critical range accompanied by the 
absorption of heat which causes a retarding in the rate of heating, 
similar but opposite to the action in cooling, and when the upper 
critical point is reached it is found that the steel has been all con- 
verted into martensite, provided sufficient time has been given in 
heating to permit this reaction to occur completely. The result 
of this transformation is to break the coarse-grained crystals into 
a finer-grained or even an amorphous structure. 

Such is the treatment required theoretically, but in cast steel 
there are certain conditions that prevent the reaction from oc- 
curring as expected, so that it becomes necessary to soak the steel 
for a long time at temperatures considerably above the upper 
critical point before obtaining an annealing action. These condi- 
tions will be discussed in detail under annealing. 

In the case of cast steels which have been quenched (unlikely in 
actual practice), we have the usual hardening of steel. Any re- 
heating will result in changes similar to tempering. Hardening 
and tempering will be discussed in later paragraphs. 


Hot-WorKeEp STEEL CooLep SLOWLY 


In cast steel it was found that the size of grain structure was 
dependent on the rate of cooling, but with steel subjected to 
mechanical treatment such as rolling or forging, we find that the 
crystalline growth is much slower, if not altogether discontinued, 
during the time the steel is being so treated. The extent of this 
retardation of the crystalline growth is controlled by: 

1 The nature of the work being done. Light hammering, with 
only a slight reduction in size, may leave the steel almost like 
east steel, while pressure under a hydraulic press, combined 
with a large reduction in area will leave it with a fine-grained 
or even amorphous structure. The latter is an ideal condi- 
tion. 

2 The temperature at which work was stopped. As soon as we 
discontinue working the steel the growth of size of crystalline 
grain again commences and continues to the upper critical 
range. 

3 Rate of cooling from time of completion of work to the upper 
critical point. 

If steel is cooled slowly from the temperature at which work 
was stopped (especially if this temperature was high) to the upper 
critical point, the result is a coarse-grained structure of the 
phases of softened steels. Due to the relatively large grains 
of pearlite the tensile results, including the elongation, will be 
found to be low. This is a condition frequently met in the forging 
of shells where the finishing temperatures are around 1800 deg. 
fahr. or even higher. In high-carbon heats the forging manu- 
facturers attempt to soften the steel by long-continued cooling, 
and if this rate of cooling is sufficiently slow we reach the above 
conditions and find heats failing on yield with an ultimate strength 
of about 43 tons, where the normal results should be 50 tons and 
over. To overcome this condition it is necessary to carefully an- 
neal the steel to remove the coarse-grained structure. 

Where the mechanical treatment is continued to the upper 
critical point the structure is fine-grained and is in its ideal condi- 
tion, but the cost of working steel down to this temperature usual- 
ly forbids it, so that any crystalline structure that is formed be- 
tween the finishing temperature and the upper critical point must 
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Fics. 1 to 12 PHoromicroGRAPHS SHOWING CHANGE IN GRAIN StrructuRE CAUSED BY ANNEALING TO VARIOUS TEMPERATURES. SEE 
Notes Unprer Taste 8. 
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be removed by reheating (annealing) the steel to the upper critical 
pomt and then cooling either slowly or rapidly, depending on the 
product required. 
Annealing of Steel. The purpose of annealing steel is— 
1 To increase the softness and ductility of steel in cases where it 
is too hard for machining; 
2 To remove strains and refine grain structure and reduce brittle- 
ness or other defects caused by: 
a High finishing temperature while hot-working, leaving a 
coarse-grained structure 
b Coarse granular structure due to slow cooling as in castings 
e Strains caused by cold-working of steel below critical 
temperature; . 
3 To soften steels too hard and brittle as the result of too rapid 
cooling. 
In annealing the operation consists in (1) slowly raising the 


steel to its upper critical temperature; (2) holding it or soaking it 


at this temperature for a certain time depending on size of piece 
being treated and condition of previous treatment; and (3) cool- 
ing from annealing to atmospheric temperature. 

Theoretically, as the steel is heated to the lower critical point 
the usual transformation from the phases of softened steel to 
austenite is commenced, and continues through the critical range, 
so that when the upper critical point is reached the steel should 
be all austenite. As a result of this transformation all preéxisting 
structures, no matter how coarse, are obliterated and the mass 
assumes an amorphous structure, providing sufficient time has 
been taken in heating to permit these changes to occur. 

Further, if the temperature is carried above the upper critical 
point the tendency is for this amorphous structure to again be- 
come crystalline. Hence, in annealing steel its temperature 
should theoretically be raised to the upper critical point only, 
but practically there are conditions that modify this. For ex- 


TABLE 2 ANNEALING TEMPERATURES FOR STEEL 








Range of Annealing Temperatures 


Range of Carbon Content 
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ample, in east steels we find that temperatures considerably higher 
(as much as 100 deg. cent. above the theoretical temperatures), 
combined with long soaking, are required to break up the coarse- 
grained structure. The reason for this is rather obscure. One 
theory that has been advanced claims that each grain in cast steel 
is surrounded by a film of sulphides, phosphides and silicides of 
iron which prevents the crysia!s from breaking up under ordinary 
treatment, but with long soaking at high temperatures these im- 
purities tend to migrate to the center of the grains and leave the 
surface of the crystals free to break up. 

Mechanical work on steel seems to have the same effect, i. e., it 
breaks up this intererystalline film, and as a result we find that 
the more a piece of steel has been worked the closer the anneal- 
ing temperatures can be kept to the upper critical point, while 
the nearer the steel is to the unworked or cast condition the higher 
‘the temperatures must be. The ranges of temperatures given in 
‘Table 2 have been recommended by the Committee on Heat Treat- 
ment of the American Society for Testing Materials. 

The time of soaking depends largely upon the size of the object 
being annealed, but sufficient time should be given to permit the 
object te be heated throughout to the annealing temperature and 
allow the internal changes to oceur. Pieces 12 in. thick require 
about one hour. 


Hot-Workep Steet Cootep RaPIpLy 


The rate of cooling after annealing is controlled by the product 
required. If a maximum softness and ductility is desired, i. e., 
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for easy machining, we cool as slowly as possible, by either 
burying the article in a bed of insulating material or allowing it 
to cool in the furnace. If, however, we wish to retain a certain 
amount of hardness and strength we must cool faster, as in 


air or, if a very low-carbon steel, in water, but to do so we must 


sacrifice a certain amount of ductility and softness. As a general 

rule, the lower the carbon the more rapid may be the cooling. 

For example: 

a Steels with carbon contents below 0.15 per cent can be quenched 
in water and remain ductile and at same time have maximum 
hardness and strength. 

b Steels with carbon contents below 0.20 per cent can be quenched 
in oil with results similar to 0.15 per cent carbon quenched in 
water. 

c Steels with carbon above 0.30 per cent cannot be cooled so 
rapidly without destroying the ductility of the steel and so 
must be either cooled in the furnace, or in the air when ex- 
treme softness is not required. 

The size of objects must also be considered along with the 
product desired. Other things being equal, the larger the object 
the more quickly must it be cooled, so long as the cooling is not 
too rapid to set up strains. 

As an example of the effect of rate of cooling on the strength 
of steel, we have a system of strengthening steels on high-ex- 
plosive shells known as the Sandberg air-cooling method. By this 
method air at pressures ranging from 6 oz. to 15 oz., usually 
around 10 oz., is either passed around the shell forging or forced 
to impinge on the revolving shell in such a way that a shell that 
would normally cool in about thirty minutes or more in the open 
air, is cooled in six to eight minutes. As a result the ultimate 
strength is raise] from 4000 to 10,000 lb., with an increase in the 
elastic ratio but with very little variation in the ductility of the 
steel. This process is really an intermediate treatment between 
annealing and the regular hardening of steel, due to the formation 
of sorbite, which, as explained before, is a transformation phase 
between martensite and pearlite. Another way to get this 
sorbitie steel is to first quench steel from the upper critical range, 
thus retaining its fine-grained structure but leaving the steel very 
hard and without ductility. The steel is now reheated close to but 
below the lower critical range, say, from 500 to 650 deg. cent. 
(932 to 1202 deg. fahr.), when it loses its hardness and becomes 
ductile. The reason for this is that the steel has been changed 
from martensite to sorbite. This is really a hardening and temp- 
ering treatment, but is referred to here because it is sometimes 
ealled a double annealing treatment. 

Photomicrographs of Annealed Steel. The photomicrographs 
reproduced in Figs. 1 to 12 illustrate graphically the distinct 
change in grain structure caused by annealing to various tempera- 
tures. Figs. 1 to 6 apply to one grade of steel, A, and Figs. 7 to 
12 to another grade, B. The properties of these steels, after 
ordinary forging, but before annealing, are given in Table 3. 


TABLE 3 ANALYSES AND PROPERTIES OF ANNEALED STEELS A AND B 






































Man- Phos- Stretch | Ultimate 

Carbon, | ganese, phorus, | Sulphur, at breaking | Elonga- 

Steels per cent | per cent | per cent | per cent | 19 tons load, tion, 
‘tons per cent 

A 0.40 0.61 0.062 0.057 0.0 40.3 26.0 

B 0.55 0-80 0.058 0.057 0.0 47.9 18.5 

HEAT TREATMENT 
Figs. 1 and 7: 


Samples heated to.1500 deg. fahr., held for 2 hr., with- 
drawn, and cooled in air. 

vi. 2 and 8: After the above heat, samples were heated to 1600 
deg. fahr., held for 1% hr., withdrawn, and cooled in air. 

s. 3 and 9: After the above heats, samples were heated to 1700 
deg. fahr., held for % hr., withdrawn, and cooled in air. 

s. £4 and 10: After all the above heats, samples were heated to 
1900 deg. fahr., held for %4 hr., withdrawn, and cooled in air. 

os 5 and 11: After all the above heats, the samples were heated 
to 2100 deg., held for 20 min., withdrawn, and cooled in air. 

Figs. 6 and 12: After all the above heats, samples were heated to 2275 
deg. fahr., held for 20 min., withdrawn, and cooled in air. 

In samples A the ain structure increases progressively from the 
start. In samples B the grain is finest at 1600 deg. fahr., Fig. 8, and 
increases thereafter. At 1900 deg. fahr.,; Fig. 10, signs of overheating 
appear, while samples A show damage only in Fig. 6, at 2275 deg. fahr. 
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Hardening of Steel. The most common constituents of hardened 
steel are martensite and troostite, and as we know the conditions 
under which they are formed, it is only necessary to treat the steel 
so as to produce either or both, depending on the hardness re-. 
quired. 

To obtain martensite the steel must be raised to the upper 
critical range so as to transform the pearlite and ferrite, or pear- 
lite and cementite, into austenite. We must not let the tempera- 
ture rise above the upper critical point, as by so doing we coarsen 
the structure, and our aim should be to keep this as fine as pos- 
sible. So we should quench the steel just as it issues from the 
upper critical range in the quenching medium selected, due to the 
fact that long exposures to temperatures above the critical point 
will increase the grain size. However, in deciding on the tempera- 
tures to be used we must consider the previous work and treatment 
given the steel. For example, a piece of cast steel will require 
considerably higher temperatures for reasons similar to those 
given under annealing, while steel that has had considerable work 
done on it (especially when work is continued down to the upper 
critical range) need only be heated to the upper critical range 
before quenching. The hardening temperatures in Table 4 are 
given by E. F. Houghton & Co. 


TABLE 4 RELATION OF HARDENING TEMPERATURE TO CARBON 
CONTENT 








Hardening Temperature to Use 
Carbon Content 
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It is difficult in quenching steel to control the percentage of 
martensite and troostite that will result, or, in other words, to get 
uniform results from hardening alone, as the various factors that 
control these percentages as size of piece, rate of cooling, ete., 
vary so much. So the practice is to endeavor to get the maximum 
amount of martensite by as rapid a cooling from above critical 
point as is permissible without unduly setting up cooling strains 
which might rupture the metal. This leaves the metal too hard 
and brittle for ordinary requirements, but by tempering we can 
arrive at any degree of hardness or toughness required. 

Steel is most commonly quenched in oil or water. In either 
case care must be taken, especially with high-carbon steels, to 
prevent cracking as the result of strains set up by too rapid cool- 
ing. If oil or water is used the object should be withdrawn from 
the bath before its temperature has fallen below 100 deg. cent. 
(212 deg. fahr.), and the drawing or tempering treatment should 
follow immediately. 


Hot-Workep STEEL REHEATED (TEMPERING) 


Steel that has been hardened is generally harder and more 
brittle than is necessary, and in order to bring it to the condition 
that meets our requirements a treatment called tempering is used. 
This increases the toughness of the steel, i. e., decrease the brittle- 
ness at the expense of a slight decrease in hardness. 

There are several theories to explain this reaction, but generally 
it is only necessary to remember that in hardening we quench 
steel from the austenite phase, and, due to this rapid cooling, the 
normal change from austenite to the eutectoid composition does 
not have time to take place, and as a consequence the steel exists 
in a partially transformed and unstable condition at ordinary 
atmospheric temperatures. But owing to the strains and rigidity 
set up by this rapid cooling the steel is unable to change into its 
more stable phase until these strains are removed by the applica- 
tion of heat. The higher the heat, the greater the transformation 
into the softer phases. As the transformation takes place, a 
certain amount of heat of reaction, which under slow cooling 
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would have been released in the critical range, is now released and 
helps to cause a further reaction, the result of which is that if a 
piece of steel is heated to a certain temperature and held there, 
the tempering color, instead of remaining unchanged at this 
temperature, will advance in the tempering-color scale as it would 
with increasing temperature. This means that the tempering 
colors do not absolutely correspond to the temperatures of steels, 
but the variations are so slight that we can use them in actual 
practice. 

Temperatures to Use. As soon as the temperature of the steel 
reaches 100 deg. cent. (212 deg. fahr.) the transformation begins, 
increasing in intensity as the temperature is raised, until finally 
when the lower critical range is reached, the steel has been all 
changed into the ordinary constituents of unhardened steels. 

If a piece of polished steel is heated in an ordinary furnace, a 
thin film of oxides will form on its surface. The colors of this 
film change with temperature, and so, in tempering, they are gen- 
erally used as an indication of the temperature of the steel. The 
steel should have at least one polished face so that this film of 
oxides may be seen. 

An alternative method to the determination of temper by color 
is to temper by heating in an oil or salt bath. Oil baths can be 
used up to temperatures of 500 deg. fahr.; above this, fused-salt 
baths are required. The article to be tempered is put into the bath, 
brought up to and held at the required temperature for a certain 
length of time, and then cooled, either rapidly or slowly. This 
takes longer than the color method, but with low temperatures 
the results are more satisfactory, because the temperature of the 
bath can be controlled with a pyrometer. The tempering tempera- 
tures given in Table 5 are taken from a handbook issued by the 
Midvale Steel Co. 


TABLE 5 TEMPERING TEMPERATURES FOR STEELS 











Temperature Temperature 
for 1 hour Color for 8 min. Uses 
Deg. F.|Deg. C. Deg. F.|Deg. C. 

370 188 | Faint yellow| 460 238 | Scrapers, brass-turning tools, ream- 
ers, taps, milling cutters, saw teeth 

390 199 | Light straw 510 265 | Twist drills, lathe tools, planer 
tools, finishing tools 

410 210 | Dark straw 560 293 | Stone tools, hammer faces, chisele 
for hard work, boring cutters 

430 221 | Brown 610 321 | Trephining tools, stamps 

450 232 | Purple 640 337 | Cold chisels for ordinary work, car- 
penters’ tools, picks, cold punches, 
shear blades, slicing tools, slotter 
tools 

490 254 | Dark blue 660 349 | Hot chisels, tools for hot work, 
springs 

510 265 | Light blue 710 376 | Springs, screw drivers 























It will be noted that two sets of temperatures are shown, one 
being specified for a time interval of eight minutes and the other 
for one hour. For the finest work the longer time is preferable, 
while for ordinary rough work eight minutes is sufficient, after 
the steel has reached the specified temperature. 

The rate of cooling after tempering seems to be immaterial, and 
the piece can be cooled at any rate, providing that in large pieces 
it is sufficiently slow to prevent strains. 

How are we to know if we have given a piece of steel the very 
best possible treatment? The best method is by microscopic 
examination of polished and etched sections, but this requires a 
certain expense for laboratory equipment and upkeep, which may 
prevent an ordinary commercial plant from attempting such a 
refinement. However, I would certainly recommend any firm that 
has any large amount of heat treatment to do, to install such an 
equipment, which can be purchased for from $250 to $500. Its 
intelligent use will save its cost in a very short time. 

The other method is by examination of fractures of small test 
bars. Steel heated to its correct temperatures will show the finest 
possible grain, whereas underheated steel has not had its grain 
structure refined sufficiently, and so will not be at its best. On 
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the other hand, overheated steel will have a coarser structure, 
depending on the extent of overheating. 

To determine the proper quenching temperature of any particu- 
lar grade of steel it is only necessary to heat pieces to various 
temperatures not more than 20 deg. cent. (36 deg. fahr.) apart, 
quench in water, break them, and examine the fractures. The 
temperature producing the finest grain should be used for an- 
nealing and hardening. 

Similarly, to determine tempering temperatures, several pieces 
should be hardened, then tempered to various degrees, and cooled 
in air. Samples, say six, reheated to temperatures varying by 
100 deg. from 300 deg. cent. to 800 deg. cent. will show a consider- 
able range of properties, and the drawing temperature of the piece 
giving the desired results can be used. 

Precautions to be Used in Heat-Treating. The following pre- 
cautions should be observed in the heat treatment of steel: 

1 Do not put a cold piece of steel into a highly heated furnace. 
Either reheat it or put it into a cold furnace and allow it to heat 
up with the furnace. This precaution is especially applicable in 
cold weather. Also remember that the changes occurring in the 
critical range are not instantaneous. The steel must be given time 
to change. It does not pay to rush the heating. Raise the tem- 
perature slowly. 

2 Allow the piece to soak at the quenching temperature until it 
is uniformly heated throughout, the length of time depending on 
the size of the piece and the rate of heating. 

3 Do not allow the piece to be directly on the hearth of the 
furnace, but have it supported at a sufficient height to allow a 
free circulation of gases on all sides. Long pieces should have 
sufficient support to prevent sagging. 

4 Never allow a piece, especially if it has points or sharp 
corners, to come in contact with flame. 

5 In quenching, immerse the piece with the axis vertical. This 
will prevent excessive warping or cracks due to unequal contrac- 
tion in cooling. 

6 Care should be taken that no sharp grooves, corners or seams 
are left on pieces to be quenched, which may develop into cracks. 

7 In drawing the temper of a large piece in a furnace never 
put a piece into a furnace hotter than the drawing temperature 
nor allow the furnace to exceed the required temperature, other- 
wise the steel will be softer than required. 

8 In drawing large pieces, scak a sufficient time at the desired 
drawing temperature, to allow the heat to affect the center of the 
piece. 

9 In annealing and quenching never depend on the eye to judge 
the temperature; use a pyrometer. 


RESULTS OBTAINED—SANDBERG AIR-COOLING TREATMENT 


[In an appendix to his manuscript the author gave details of the 
results obtained in heat-treating ecast-steel billets for large shells 
to meet the specified requirements of 19 tons yield, 35 to 49 tons 


TABLE 6 RESULTS IN TEMPERING BY AIR BLAST 
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ultimate breaking load, and 14 per cent elongation in a 2-in. test 
piece. For example, a cast-steel blank containing 0.60 per cent car- 
bon and 0.87 manganese was soaked for four hours at 1575 deg. 
fahr., allowed to cool in the furnace to 1350 deg. fahr., removed 
from the furnace and cooled quickly to black in air; then reheated 
to 1275 deg., soaked for 24 hours and allowed to cool in the 
furnace. On test this sample showed over 19 tons yield, 46.2 tons 
ultimate breaking strength, against 51.2 tons theoretical, and 19.5 
per cent elongation, which indicates very good annealing. 

In a second appendix the author gives details of O. F. A. Sand- 
berg’s patented method of blowing air upon hot annealed steel for 
the purpose of increasing its toughness, elastic limit-and ultimate 
strength over that of normal forged steel, the use of which method 
was allowed free to manufacturers of forgings for.the duration 
of the war. The method is also to be applied to steel rails to im- 
prove their wearing qualities. It involves the distribution of air 
at 14 to 20 lb. pressure over the pieces being treated to rapidly 
abstract the heat from the steel. The lower the carbon content, 
the more rapid should be the cooling. 

The beneficial influence of this air blast upon four samples of 
steel is evidenced by the results given in Table 6.—EprrTor.] 


U. S. Shipping Board Rules for the Inspection 
of Marine Machinery 


Standardization work worthy of more than passing mention is 
that recently accomplished by the United States Shipping Board 
Emergency Fleet Corporation, the results of which are embodied 
in a pocket-sized volume it has issued under the title Rules and 
Instructions for the Inspection of Marine Machinery, Series I. 
These rules deal respectively with reciprocating steam engines; 
Diesel engines; steam turbines and reduction gears; water-tube 
and Seotch marine boilers; direct-acting pumps; condensing ap- 
paratus, feedwater heaters, evaporators and distillers; refriger- 
ating machinery; propellers; auxiliary deck equipment such as 
capstans, winches, towing engines, etc.; and electrical equipment, 
including d. ¢. generators and searchlights. 

Shortly after embarking on its huge ship-production program 
the Emergency Fleet Corporation found itself confronted with 
the imperative need for rational, precise and concordant inspec- 
tion instructions covering the machinery to be installed in its 
vessels, not only to facilitate their rapid equipment—which the 
exigencies of the times demanded; ‘but to insure that reliable 
machinery making for safety at sea, conforming with existing 
maritime regulations and whose standard parts were of inter- 
changeable construction, would be produced. 

The task of formulating such rules was accordingly placed late 
last fall in the hands of John A. Stevens, Standardization 
Engineer of the Fleet Corporation, a Vice-President of The 
American Society of Mechanical Engineers and Chairman of its 
Boiler Code Committee. Mr. Stevens at once summoned to 
Philadelphia some sixty of the country’s prominent engineers— 
selected for their expert knowledge of the practical allowances, 
clearances, tolerances and materials that were to be provided for 
in the proposed instructions, and these in conjunction with the 
departmental engineers and chiefs of the Fleet Corporation, under 
his effective direction, succeeded after a few short weeks of un- 
remitting endeavor in accomplishing the desired result. Twenty- 
eight of those codperating in this important work are members 
of The American Society of Mechanical Engineers. 

It is stated in the introductory remarks that the rules and 
instructions as published are not retroactive in nature and are 
not to be applied to machinery which has been constructed, in- 
speeted and stored; and that the whole intent of the work is 
to provide reasonable, sensible and commercial inspection on 
machinery now building or which may be built in the future. 





The total number of merchant vessels under construction 
throughout the world (excluding the Central Powers) on Decem- 
ber 31, 1918, according to Lloyd’s Register Shipbuilding Returns, 
was 2189 ships of 6,921,989 gross tons, or double the largest 
corresponding tonnage under construction before the war. 











Electric Furnaces as Applied to Steel Making 


By HENRY LAWRENCE HESS, BALTIMORE, MD. 


details are fully published, I believe it will be found that 
the electric furnace and the electric-steel industry have 
given a decidedly satisfactory account of themselves. 

The war has undoubtedly aided the phenomenal growth of the 
electric furnace, but this growth has to a large extent been the 
result of the demand of the steel user for a quality product. The 
ultimate consumer in a large measure is the court of last appeal. 
It is the ultimate consumer who realizes that the best materials 
are none too good, and, taking into account the comparative cost 
of the steel, the cost of labor put upon it, and the tools used in 
fabricating, decides that it is economy to use the best steel, and 
that electric steel meets his requirements uniformly and satis- 
factorily, thus producing a demand resulting if its rapid growth. 

In 1910 there were in operation in the world 114 electric 
furnaces. Most of these were small experimental units. In 1913 
there were 140 in use. In the United States there were in opera- 
tion in 1913 only 19 furnaces. In 1914, just before the war broke 
out, there were 213. Since then, of course, we have no reliable 
information as to the number of furnaces operating in Europe, 
but in January, 1918, there were in the United States alone, 233, 
126 of which were of the Héroult type. An Iron Age estimate of 
the total furnaces in the world at the beginning of 1918, is 733. 
This is an expansion of over five times in four and a half years, 
which is truly a remarkable showing. Since January additional 
furnaces have been installed, bringing the total up to 265 units 
for the United States. 

The probable tonnage of electric-furnace steel for the world is 
about 4,000,000 tons per year, with the United States and Canada 


contributing a little less than one-half of this, or about 1,800,000 
tons. 


‘2 HE war has wrought many remarkable changes, and when 


Two MetTHops or Propucine ELEctTRIC STEEL 


In speaking of electric-furnace steel for forgings or rolling, we 


must bear in mind that there are two distinct types of this steel, 
or rather two distinct methods of producing electric steel. Orie is © 


the duplex method, where molten steel, partly refined in the open 
hearth, is taken from this latter furnace and charged in the electric 
furnace for finish refining. The other is the cold-melt method 
where the raw materials are charged cold into the electric furnace 
and the entire process of melting and refining is done in that 
furnace. Naturally there are advocates for both methods. One 
manufacturer using the duplex method has referred to the cold- 
melt method as the complex way of making electric steel. All 
cold-melt makers will naturally disagree with this alleged com- 
plexity of manufacture. 

The refining period is the critical period in the electric-furnace 
eycle and this is naturally present in both the duplex and the cold- 
melt methods. Any multiplication of operations adds to the pos- 
sibility of added difficulties. Pre-melting in the open hearth, en- 
tails two types of equipment and specialists for both. Given 
competent supervision of the electric furnaces and experience in 
their operation, the cold-melt method appears to be the far more 
simple of the two. There is no comparison between the ease of 
control and the adaptability of the electric furnace to metallurgi- 
eal manipulation and those features of the open hearth. Suffice it 
to say that the electric furnace is the most advanced medium for 
the manufacture of steel that can be placed in the hands of the 
metallurgist or steel manufacturer. The cold-melt method is 
particularly adapted to small units. Where the furnace capacity 
runs above 10 -tons, difficulties are encountered in satisfactory 
melting, although furnaces of this character have been built. 

Many concerns using the duplex method have done so since the 
electric furnace has come as.a natural addition to their plants 
which originally contained open-hearth furnaces. A very im- 
portant factor in favor of duplex electric steel is its lower cost of 
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production. Electric power is not cheap, and melting by electrici- 
ty means high conversion cost. Melting in the open hearth and 
refining in the electric furnace gives good steel, when handled 
correctly, at lower cost. There is always the possibility, however, 
and sometimes the tendency, to decrease the electric refining 
period, and the costs, and to put on the market an electrically 
washed steel in price competition with true electric steel. A dis- 
cussion as to the metallurgical superiority of well-made steel of 
either class is a lengthy although interesting one, and much can 
be said on either side, although it is fairly agreed that the ad- 
vantage of ultimate quality rests with the cold-melt method. 


THe Hérovutt Type or Furnace, OLD anD NEw 


The plant that I am interested in operates two 6-ton and four 
7-ton Héroult furnaces. These furnaces were chosen because there 
is a far greater number of them in operation in this country than 
of any other type, and it is, therefore, easier to obtain men 
familiar with the operation of the Héroult furnace. Even so, it 
has been decidedly difficult during the last few years to educate 
men in the operation of electric furnaces fast enough to keep pace 
with increased installations. 

The 6-ton furnaces and the 7-ton units are very similar as to 
electrical equipment and operation. The most. pronounced 
mechanical difference is in the method of tilting when pouring. 
The older 6-ton furnaces haye.a rounded bottom to which are 
attached heavy cast-steel semi-circular racks that roll forward on 
a horizontal rack attached to the foundation, the tilting being 
done by an electric motor through a series of gears, pinions and 
tilting arms. Tilting in this way throws the spout and the stream 
of metal forward as the angle of tilt increases, making necessary 
the following of this stream by the ladle. To eliminate this 
feature, the new furnaces are pivoted on trunnions, the center line 
of which is directly under the pouring spout. As this furhace 
thus tilts around the spout, the stream remains constant and it is 
not necessary to move the ladle during the entire pouring of the 
heat. ‘The weight being carried-well forward in this design, 
necessitates the provision of~-counterbalance weights to make 
possible the use of a small tilting motor and eliminating the likeli- 
hood of a sudden dropping back of the furnace due to shearing 
of a key in the tilting mechanism or other cause. 

The power comes to us as 25-cycle, 3-phase, 13,200-volt ecur- 
rent. In our stations we transform this down to 100 to 110 volts 
for use in the furnaces. The 6-ton furnaces are rated at 1200 
kva. and the 7-ton at 1500. The power consumption runs from 
650 to 900 kw. per ton, depending upon the type of steel being 
melted and the degree of refining necessary. 

In using the electric furnace for casting purposes, acid linings 
are sometimes employed; but when used for the production of 
ingots which are later to be turned into tool or alloy steels it is 
almost universal practice to line electric furnaces to somewhat 
above the slag line, with a basic lining. Magnesite brick is used 
for the walls and partially for the bottom; magnesite, magdolite, 
dolomite, syndolag, ete., being used for bottom making and patch- 
ing, according to the individual preference of the manufacturers. 


Tue Coup-Me.tt MetTHop or Propucine EL&cTric STEEL 


The raw materials in the cold-melt process are charged into the 
furnace, the electrodes being raised to permit the loading of a 
full charge. The doors are then closed, the hand control drawn 
into operation, and the electrodes, which in the 6-ton and 7-ton 
size Héroult furnaces are usually made of carbon and are 17 in. 
in diameter, are gradually fed down until contact is made with the 
charge. Naturally as contact is first made with the scrap and as 
the interstices between this material vary and change as the 
melting takes place, there are rapid fluctuations of power input. 
These power fluctuations are individual to each phase, and it is 
because of this very rapid change of load and the practical im- 
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possibility of taking eare of this mechanically, that the hand 
operation is often used, which operation is not as rapid as the 
mechanical. 

As the charge begins to melt, and when the power load has 
seitled down somewhat, the switch is thrown on to the mechanical 
control. 
neeted to a control apparatus, which throws the power into the 
direet-current motors which are directly attached through a 
series of gears to drums which raise or lower the electrodes, de- 


This control operates through a series of switches con- 


creasing or increasing the power input. 
Control of temperatures and knowledge as to the temperature 
to be used during melting and refining is of prime importance. 

















Fic. 1 ELecrric STEEL BILLeTs, EACH HAVING IDENTIFICATION 


MARKS 


The pouring temperature must be right, for if the metal is too 
cold a heavy scull will be left in the ladle; if too hot, the pos- 
sibility of ingot surface troubles is present, coupled with a greater 
likelihood of segregation. 

The initial melting is done under as high power input as is 
possible, bearing in mind the necessity of obtaining from the 
furnace walls and roof the longest life economically possible when 
compared with the output. 

Later, after the metal is melted, metallurgical reasons necessitate 
close control, and the temperature has quite a little to do with the 
removing of impurities from the steel. During the melting down, 
the raw materials charged have given up impurities of various 
sorts which are held in suspension in the molten metal. These 
impurities may be oxides, silicides, silicates, ete., which do not 
with the but 

If the molten steel were as transparent as water in a 


alloy steel remain distinctly separate from thie 
metal. 
glass, we could see these foreign inclusions floating in the bath 
very much like small particles of dust. They are too small to rise 
to the surface of the bath in a short time, although their specific 
weight is lower than that of the steel. If, however, they could 
agglomerate and run together as mercury does and form large 
globules, then they would rise much more quickly to the surface 
on account of the greater buoyancy of their larger volume and 


would leave behind a cleaner steel. The melting temperature of 
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most of these admixtures, however, is much higher than that of 
the steel, which means that they are still solid when the steel has 
reached a temperature sufficiently high for tapping. 

In order to make the foreign inclusions coalesce and so form 
larger globules which will more readily free themselves, it is neces- 
sary, if possible, to liquefy them, which means a superheating 
of the metal. 
agents, such as silicon, manganese, ete., to act more effectively and 
to make the deoxidation of the bath more complete than would 
be the case if the metal were more or less sluggish, or viscous. 


Such superheating also enables the deoxidizing 


It is very necessary, however, that care be taken in this supe 
heating, as the electric are is the hottest-known source of heat 
and there is a grave possibility of burning the steel, as well as thie 
aforementioned shortening of life of linings and roof. 

Refining and slag building require that high temperatures be 
used, and as a rule the power is shut off entirely a few minutes 
before pouring in order that the bath may have a chance ot 
settling and relieving itself of any particles of slag which may 
have been stirred into it. 

As the melting continues, the operation becomes smoother until 
finally with a completely molten bath, the input of power is 
practically constant and is regulated according to the temperature 
required by the melter, to suit the stages of the refining operation. 
The total power input, as mentioned above, varies from 650 to 
900 kw. per ton. 

The charge depends upon the type of material to be made. For 
certain tool steels and highest-quality produets it has been found 
best to use wash metal and ingot iron as a base. 
necessitates very little refining. 


This material 
For ordinary materials, because 
of the ease of refining in the electric furnace, it is possible to use 
a greater variety of raw stock. Heavy melting scrap bought on 
analysis limitations is used as a rule. With this charge of scrap 
a certain amount of limestone is added, which, upon fluxing with 
the molten metal, forms the basis for the slag. Through its re 
actions and affinities the impurities contained in the bath are 
eliminated to a large extent, especially phosphorus, which it is 

The character of the 
After the action of the 
first slag is completed, it is removed and a second added. 


desired to reduce from the metallie charge. 
slag is altered to suit the reaction desired. 


During the various stages of the melting-down and refining 
periods, the metallic additions are made to bring the steel to the 
tinal analysis. These additions comprise, for instance, ferro- 
manganese and ferro-silicon, which are used as deoxidizers, as 
well as for alloying, ferro-chrome, nickel, vanadium, tungsten, etc., 
ete. In addition to these ferro-titanium is sometimes used, and 
where deoxidization is not complete, it is sometimes customary to 
use a small amount of aluminum; this latter, however, is not con- 
sidered best practice. 


Buitpina Up Correct Suacs 

The building up of correct slags is quite an art and is one of the 
most important factors in the making of a 
furnace steel. 


electric- 
Practice varies in this to some extent. Certain 
coneerns prefer limestone; others use slacked lime. Preference 
lies with some for a more liquid slag than others think best, which 
means a variation in the use of sand and fluorspar. 


suecessful 


A ground 
coke is used in the formation of the white slag, the reason being 
that it attacks the calcium oxide (CaO) and forms metallie ealeium 
which in turn splits sulphides of iron and manganese (FeS and 
MnS) forming calcium sulphide and metallic iron or manganes« 
(CaS and Fe or Mn). The surplus of calcium combines wit! 
the surplus carbon and forms calcium carbide—a sure sign that 
The 
older opinion that calcium earbide is the active agent in de 


active desulphurizing conditions are present in the furnace. 


sulphurizing, does not hold good in actual operation, and forme: 
ly calcium carbide was added for desulphurization, neglecting tl 
fact that calcium carbide in itself is not active in desulphuriza 
tion, depnding, as it does, upon its first splitting for its action. 
Naturally of prime importance is the selection of the raw n 
terials and alloys entering into the metal and the correct caleula 
tion of the weights of these, ete., but too much consideration can 
not be laid upon the necessity of careful manipulation and an ex 
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hig. 2. Ereerkic FURNACE IN OPERATION 


pernienced judgment in controlling the matenals charged in_ the 
furnace during their melting and refining periods. The charge 
must be melted as rapidly as possible. Some concerns in melting 
down place great Importance upon the necessity of not burning 
The 
manganese will then, if everything has been operated carefully, 
be approximately around 0.30. 


out the carbon below a point of approximately 0.20 content. 


Other concerns permit the earbon 
to be practically entirely reduced, a content of 0.04 or 0.05 being 
quite usual. It is somewhai more difficult to control the carbon 
and prevent this being entirely removed, but if such reduction of 
carbon and manganese is prevented, there is evidence that the bath 
as not been in an overoxidized condition, which may have been 
It should 
when an undue amount of overoxidation 
has been once introduced into the molten metal, that it is practiecal- 
ly impossible to thoroughly deoxidize the steel again with any 
degree of certainty. 


the case when the carbon has been completely removed. 
be borne in mind that 


Even with the greatest care in the deoxidiz 
ing, there will always remain metallic oxides of one form or 
exert a 
Fast melting with 

careful supervision of the power input, proves advantageous in 
connection with the above practice of holding the carbon and 
nanganese. 


another, practically impossible to remove, and which 


deleterious influence upon the metal produced. 


HEATING IN THE HEérRouLT FURNACE 


In some types of electric furnaces, the metal is subjected to 
eating not only from the top but from the hearth as well. In 


Héroult all the heating is done from above by means of the 
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Fic. 3) SKIMMING SLAG FROM ELECTRIC FURNACE 


bath. This 
that the heat is applied more or less locally and that there is very 
little tendeney for circulation of the metal. In 


electrodes near and above the center of the means 


other words, the 
molten metal lies practically dead on the hearth. This is partieu- 
larly true of that portion of the metal lying near the bottom, and 
for this reason, the heavier alloys have a tendency to settle, caus 
ing lack of homogeneity of the product and segregation of certain 
elements. This fact must be taken into account in the operation 
of the furnace and the metal must be put in circulation by means 
of systematic and 


vigorous stirring. 


POURING FROM THE FURNACE 

In tapping the metal from the furnace, great care must be taken 
to see that there is as little opportunity as possible for the slag 
again to become mixed with the metal, and that opportunity also 
he given for any slag that has become mechanically mixed with 
the steel to rise from the metal. This is done by holding the steel 
in the ladle after it has been poured for as long as may be, without 
bringing the metal down to a temperature below that which is 
safe for pouring. 

In ingot work practically all of the steel made is poured from 
“ bottom-pour ” ladles. Some pour directly from such ladles into 
the mold, others use intermediary measures such as boxes which 
break the head and give a more uniform and less violent stream, 
which tends to improve the ingot surfaces and prevent surface 
defects in the rolled billets and bars. 
termed “ top pouring.” 


Both of these methods are 
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Another method is to pour down a central runner which divides 
at the bottom into feeders very much like the fingers of a hand, 
which in turn lead the metal to the bottom inlet of the ingot molds, 
so that as the steel is poured down the central runner, the metal 
rises uniformly in a set-up of molds, which usually take an entire 
heat. 

In cooling there is a contraction of the molten metal in the 
molds. This contraction develops, upon solidification, along the 
axis of the ingot, a central cavity, largest at the top of the ingot. 

sy carefully designing ingot molds, this tendency can be checked 
to some extent, and where the saving in croppage warrants such 
expense, as is the case with alloy and tool steels, a heat-retaining 
form is set upon the top of the mold, which by preventing radia- 
tion of the heat, keeps the enclosed metal hot, which metal then 
feeds the cavity or pipe as it develops in the ingot proper. These 
refractory forms are sometimes rammed up of molding sand at 
the plant, or are of a specially prepared fireclay material particu- 
larly adapted to this work. This latter type of hot-top brick is 
considered decidedly good practice, as with the use of such brick, 
there is practically no added possibility of introducing dirt into 
the steel, as is very often the case when the molded sand hot tops 
are used, since the faces of these sometimes spall off when sub- 
jected to the intense heat of the stream of molten metal passing 
by them. 


ROLLING 


After cooling, the ingots are removed trom the molds, commonly 
called stripping, inspected and sent forward for further working, 
which may consist of forging or rolling. This paper will deal 
with rolling only. 

Some grades of steel require special precautions, such as slow 
pit cooling to prevent surface cracking; or annealing to -relieve 
internal strains and prevent checking, and for the improvement 
of the ingot structure. This annealing is preferably done before 
the ingots cool down materially. 

In tonnage plants, operating on steels for rails, plates, strue- 
tural shapes, ete., the ingots are charged hot as quickly as possible 
after pouring, into soaking pits for heating, and are then rolled or 
forged, as much of the initial pouring heat being retained as is 
feasible. 

Each ingot naturally bears its identification number, which num- 
ber is carried along to the final product, so that it is possible to 
check the bar or rod back to the heat where it was made in order 
that the causes of any defects may be traced. 

In most alloy mills the ingots after being delivered to the rolling 
mill are charged into a heating furnace where they are brought 
up to the temperature necessary for rolling. This temperature 
varies according to the analysis of the material to be rolled and 
must be uniform throughout the ingot. If the ingot is unevenly 
heated, trouble will be encountered in the rolling. If very cold, 
the rolls may break due to their inability to stand up against 
the enormous strain put upon them in attempting to reduce the 
cold metal. If heated unequally, one side being hot and the other 
cold, it will be difficult to control the material in rolling, as the hot 
side will naturally elongate more easily than the colder and the 
bloom will warp and cause trouble in passing through the guides, 
and sometimes make it impracticable to follow through the series 
of passes to final reduction. 

Often an ingot will look as though it were heated to the correct 
temperature, but the period allowed for heating may have been 
too short, and the core, or the center of the steel, be still cold. 
This will also give considerable trouble as there will be a differen- 
tial flow between the outer hot layers of the material and the 
colder core. 

It is impossible to go into great detail here as to the various 
processes and methods of rolling, the power required, ete., but the 
equipment used by the company with which I am connected may 
serve as an indication. 

This concern has adopted as its standard for alloy and tool 
steels, 9-in. by 9-in. ingots weighing approximately 850 lb. This 
ingot is heated up in a continuous heating furnace, equipped with 
an electrie pusher, which furnace feeds a 20-in. mill having two 
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three-high roughing stands and one two-high finishing stand. It is 
driven by a 600-hp. Westinghouse motor with Westinghouse slip- 
type regulators, driving through a series of herringbone gears, 
which reduce the speed of rotation to a mill speed of 62 r.p.m. 

The bar capacity of the mill is from the 9-in. ingot down 
through a series of Gothics, squares and diamonds, to rounds and 
squares 2 in. in diameter. ‘The standard billets produced for re- 
rolling are 4 in. ‘These smaller billets after being rolled, are care 
fully inspected for surface checking, ete., pickled, chipped, re 
heated in another heating furnace and rolled down into the size 
desired on a five-stand 9-in. mill capable of giving all sizes from 
1% in. to “4 in. round or square, 
mill is 400. The same type of slip regulator is used for speed 
regulation, but, as on the smaller work, it is necessary to have 
some variation in speed control of the mill, and as this is not 
easily possible with alternating current, a heavy two-speed gear 
change is provided, which enables the mill to roll at 120 or 240 
r.p.m. 


The hp. required on this smaller 


After the bars are finish rolled, they are eut to length, inspected, 
straightened and shipped as finished bars, or are annealed for the 
refining of their grain and the sottening of their structure, or 
heat-treated to obtain special physical characteristics. 

These latter phases of the steel industry are by far the most 
interesting of the entire business, and most remarkable results can 
be obtained due to modern laboratory control and micrographieal 
examination. 


German Substitute Materials 


Prior to the war by far the greater portion of raw stuffs re 
quired by Germany were imported trom abroad (in round figures 
valued at about 10,000,000,000 marks). The blockade practically 
It is thus natural that the question of 
substitute materials became the absorbing one in 


shut out foreign imports. 
Germany. Ot} 
ficial, industrial, and scientific Germany applied its utmost energy 
in attempting to solve it. 

The principal efforts were made in the fiber and thread industry. 
The most interesting inventions in the field of textile substitutes 
are those procured from burning nettles, and it is believed that a 
valuable substitute tor cotton found. A 


process for the extraction of the glutinous matter of the plant 


has been new chemical 
fiber has been developed and great progress has been made in 


extending the cultivation of burning nettles, which have been 
planted in great quantities. 

Peat fiber belongs to the most interesting discoveries in the field 
ot substitute textile raw stuffs. This can not, however, be 
practically used without mixture with other kinds of fiber. A 
mixture of 50 per cent peat fiber and 50 per cent wool gives what 
is said to be a strong and durable material that looks well and is 
satisfactory for men’s clothing. The valuable qualities of peat 
fiber, however, are limited by the difficulties in procuring the peat. 
Only the younger moss turf ean be employed in spinning. The 
black peat (used for burning) cannot be emploved. The produce 
tion from about 500,000 tons of peat amounts to about 10,000 tons 
of fiber; in other words, a very small amount, when the labor as 
well as the actual vield are both taken into aecount. 

Great efforts have been expended, also, in attempting to find 
substitutes for leather and rubber. 

The textile company “ Barken ” has succeeded in finding a sub 
stitute for “ uppers,’ which promises to prove valuable even i 
peace times. Artificial rubber was produced prior to the war, but 
was shortly given up owing to the fact that cultivated rubber fel! 
in price from 30 to 4 marks per kilo. When the seareity of rubbe: 
again arose with the war, the production of synthetic rubber was 
again considered. Substitutes, however, had to be 
owing to the lack of acetone and aluminum. 


discovered 
When it was fou 
possible to produce acetone from coal and carbide and to product 
aluminum on a_ large (prineipally by “ Grisheimer 
Electron”), the production of artificial rubber could be under 
taken. But the synthetic rubber is evidently merely fitted to meet 
a war need, for it cannot compete with the genuine article. Added 
to this its cost is much higher than London quotations for genuine 
rubber. (Commerce Reports, Jan. 18, 1919.) 


scale 




















LIBERTY ENGINE TESTS 


Authentic Data on Performance Tests of the Standard High-Compression Army-Type 
12-Cylinder Liberty Engine 








Since the signing of the armistice a considerable amount of in- Aireraft Production, War Department, from which the following 

formation has been published as to the design of the Liberty engine abstract has been pre pared by special permission 
and its accessories. It is believed, however, that this is the first time A heat-balance test on a standard high-compression Arn type 
that complete information as to the performance of the Liberty engine l2-evlinder Liberty engine was carried out at McCook Field, 
of the standard high-compression Army type has been published in Dayton, Ohio. In this test the engine was run at a constant speed 
a general engineering periodical. This information is of special in- of 1600 r.p.m. with wide-open throttle, developing under these 
terest as it shows the great power developed by this type of engine. conditions an average horse power of 372.5, the tests being con 
nued tor one hour under constant conditions These conditions 
HE Liberty engine represents a tvpically American desig volved a water-outlet temperature of 170 deg. faln vater 
from several points of view. The tundamental problem i inlet temperature of 150 deg. fahr., a carburetor setting choke 
developing this motor was to produce a unit which could 36, jet 160, compensator 165 and an average speed of 1600 r.p.m. 
be manufactured in quantity with such labor as was available in Pennsvivania gasoline of 68 deg. Baumé gravity was used, with 
this country (ot eourse, there were at least as main \ skilles erage consumptio of 0.492 Ib per hyp-hy e average 

f - 4 
hi l lor \ vy or LIBERI IINGINI 
rkmen in America as in Europe, but every skilled man was amount of jacket water pumped per minute was 90 gal., or, 
nensely necessary in a position where only skilled labor could roughly, 720 Ib 

employed, such as tool making, ordnance production, ete., and Based on 19.000 B.t.u. pel lb. of casoline at 100 per nt el- 


vast demands for aircratt motors could not be satistied with ficiency, 183 lb. of gasoline per hour will give theoretically 1365 


led labor without disorganizing other equally important fields hp., which was distributed as shown in Table 1 

production of war material. 

lf aircraft engines were to be built in sufficient quantities (and rABLI HEAT BALANCE OF STANDARD LIBERTY ENGINI 
origmal idea was to supply motors not only to America but 


to the Allied forees) such motors had to be designed in such 


inner as to be produced, as far as possible, by automatic H a0 Soe 

hinery. This problem is actually far more difficult than would 

ar at first sight, because an aircratt motor has to combine Average brake horsepower 7 100 27 

ial endurance qualifications together with light weight. Average heat absorbed by jacket water nd ’ 8.8 
igs. 1 to 4 show the general design of the Liberty engine. Its iia ORO - ABN os i or aaielliaiaiel Ba ‘ 14 

liar characteristics were such a development of parts that 

hieally all parts could be produced on machinery of the type Tota Pheoretical horsepower t . 


ously employed for mass production ot automobiles 
‘he erankshaft is of the conventional type with seven bearings, 
without counterweights. The pistons are of the die-cast This table indicates that 27.3 per cent of the theoretical horse 
inum-alloy type with very thick heads and tapered, increasing 
hickness toward the top; a Hloating-type piston pin is em high efficiency of the water plant, especially considering the high 
ployed. The assembly was based on the use of the individual heat losses at the exhaust. (Bulletin, June 1918, p. 77.) 
A still more important test is reported in the Bulletin for July 
the Ford Company. 1918. In this instance twelve engines of the standard model-A 
production were given identical tests in the MeCook Field 
dynamometer laboratory, after which they were torn down and 


power was converted into power by the engine, which shows a 


nder design with steel eylinders made by a process developed 


Data of several tests covering various phases of performance 


Liberty engines of the standard high compression Army type 
| ; : “ 
have been published in recent issues of the Bulletin’ of the Experi 


carefully inspected. 
ental Department, Airplane Engineering Division, Bureau of 


The engines were given a complete run with the standard 
production setting of the Zenith carburetors of 31 choke, 140 jet 
Ug OF she Experimental Department, Airplane Engivecring Dist and 150 compensator, as well as a test with setting of 36 choke, 
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165 jet and 170 compensator to determine the influence of the 
carburetor adjustment on the average results. 

In this connection it may be stated that it has been found that 
the latter setting is much better than the former to such an extent 
that at 1800 r.p.m. with wide-open throttle the average difference 
in power varies in the favor of the former setting from 30 to 
34 hp., the gasoline consumption being also in favor of the first 
setting. 

Tables 2 and 3 give, respectively, the average power data and 
the average gasoline and oil consumption obtained from six of 
the twelve engines (made by the Packard Motor Car Company, 
of Detroit, Mich.). These data show that the engines developed 


rABLE 2 


AVERAGE POWER DATA OBTAINED FROM SIX PAC 
ne N 

1200 R.p.m 1300 R.p.n 1400 R.p.m 

| 
kard 5. ¢ 

| | Choke Choke Choke Choke Choke Choke 

31 36 31 36 31 36 
708 18179 270 271 279 301 314 325 
715 18180 ° 281 279 306 307 331 332 
716 18182 274 273 301 301 329 325 
719 18183 275 278 301 306 324 334 
720 18184 268 275 290 301 320 328 
732 18181 279 271 305 297 329 324 
Averages 27 5 300 302 325 28 
TABLE 3 AVERAGE GASOLINE AND OIL CONSUMPTION 


Engine No Gasoline Economy at 1600 R.p.m. 


36—165—170 31—140 
Average Hp.. 378 Average Hp., 
Packard 8. C. 
Lb. /hr. Gal. /hr Lb./hp-hr Lb. /hr Gal./hr 
708 18179 200.0 32.0 0.530 194.5 1.1 
715 18180 199.0 31.8 0.526 195.0 31.2 
716 18182 199.0 31.8 0.527 198.5 31.8 
719 18183 192.5 30.8 0.502 190.0 30.4 
720 18184 192.5 30.8 0.510 193.0 30.9 
732 18181 193.0 30.9 0.533 195.5 31.3 
Averages. 196.0 31.3 0.521 194.4 31.1 


on an average from about 275 hp. at 1200 r.p.m. to 412 hp. at 
1800 r.p.m., which is a very good output considering the weight 
of the engine. 

Spark plugs gave considerable trouble throughout the test. It 
was noted that this trouble would diminish greatly as the test 
proceeded, showing that a certain number of plugs will fail after 
a very short time in service, frequently as little as 5 min. This 
generally was noted by the porcelain chipping off at the outside 
of the plug, thereby allowing the plug to jump from the center 
electrode to the outside shell. There is evidently a strain set up 
in the manufacture of some of these plugs, so that they are unable 
to withstand the heat or vibration of the engine for an appreciable 
time. 

A suggestion is made in the report that consideration be given 
to some method of subjecting the plugs to an operating test at 
the manufacturer’s plant which will in some way simulate actual 
operating conditions, thus enabling the manufacturer to eliminate 


those plugs which now give service only for a few minutes. At 
the same time it should be borne in mind that dynamometer test- 
ing conditions are somewhat more severe on spark plugs than 


are actual flying conditions. 
Curves for fuel and oil economy are given as well as average 
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curves, of which Fig. 5 is here reproduced as representative 
It is also of interest as bearing out the data of Tables 

(Bulletin, July 1918, pp. 86-104.) 

A series of highly interesting tests was carried 

MeCook Field with a special 

Liberty engine built for test purposes only. 


set. 


at the 
single-cylinder 


out 
of 


Tests carried out 


with this engine covered such elements of engine design and con- 
struction as pistons, piston rings, valve construction and timing, 
cam design, ignition timing, cylinder lubrication, spark-plug tests, 


In such tests a single-cylinder engine is as good and some- 
times better than one of the multi-cylinder type, not only because 


it is cheaper and easier to handle but because it affords better 


KARD LIBERTY MODEL “A” PRODUCTION ENGINES 

Brake Horsepow 

00 R.p.n 600 R.p wi] 

Choke Choke ( ke Choke Choke Choke Chok Chok 
31 6 | 6 51 6 6 
344 353 60 vt.) 76 o7 at +) 
355 58 73 381 IS 4 s ; 
351 52 370 377 $81 Sore) 83 i1¢ 
347 4 363 iS 74 10) 77 1 
343 351 357 378 S66 96 66 i 
347 355 368 373 380 9? 75 j 

iS 4) 6 4 44 7 s ; 


PACKARD LIBERTY “12” MODEI A” PRODUCTION ENGINES 


O1 Economy at 1600 R p.m 
150 16 —165 70 l WO ‘( 
s67 Average Hp 78 Average Hy 67 
Lb. /hp-hr Lb. br Gal. 1 Lb. hp Lb. } ( } Lb. /hp 
0.535 14.1 1.95 0.0370 19.4 67 0.0 
0.520 11.5 9 0.0304 13.0 1.79 0.03 
0.541 13.5 SS 0.0360 15.8 2.17 0.04 
0.519 10.7 iS 0 0280 12.6 1.74 0.035 
0.539 11.2 1.56 0.0290 10 42 0.0288 
| 0.525 11.8 1.6 0.0320 9.6 1.31 0 02% 
0.530 12.2 1.68 0 0321 . 6 “5 00 


facilities for detecting 
tion. 
For these tests a special engine was constructed, in reality 


slight variations in the cnaracter of ope: 


standard Liberty engine of one cylinder instead of twelve: 

cylinder itself, valves, valve springs, piston, piston pin and rir 
ete., being exactly the same as those used in the 12-eylinder engi 
while the crankease, camshaft differe 
Care was taken to arrange the installation in such a manner t! 
the design of the engine would not differ from that of the 

cylinder engine to such an extent that it might affect the resu 
For all tests a special carburetor was used 


erankshaft and were 


diagrammatic: 
shown in the original article. The ignition for this engin¢ 
identical with that of the Liberty-12, a special timing mecha: 
being used. 

Data of tests are summarized in a table, each test covering 
It might be stated, in 
connection, that the tests made with the single-cylinder engine 
obtain data for the improvement of the design of the 12-cyh 
unit are of particular interest as a good lesson on methods 
While not every plant can afford suc! 
thorough investigation of its produets, it is certainly an excell 
way to secure extremely valuable results wherever it can be don 


or more variables as the case may be. 


engine designing. 
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The tests have brought out several factors of considerable im ture plays a minor part in the success of the long intake 
portanee. The first variable which was tested was that of the Tests 
employment of a horizontal intake pipe that was not water 
jacketed. Five series of tests were run; the first without 


header. 
made later with a water-jacketed manifold to the 


Sammie 
length proved that it was the reduction of temperature in the 


any long intake pipe which accounted for most otf the improvement 
intake pipe at all; then with different lengths of pipe, such as 


G-in., 10-in., 14-in., and 18-in. It was found that the results were 
materially affected by the carburetor choke size and were non 
uniform for different speeds. Thus, with 144 in. choke, the 
highest horsepower with the 14-in. intake was obtained at 1600 


in the tests which were run without any water jacket around th 


intake header. It was found that the mixture ;when not heated 


in the intake pipe reaches a minimum temperature of about 40 
deg. fahr. below the carbureter intake air temperature. 
ig. 7 shows the 18-in. horizontal intake manifold fitted with 


rp.m., equaling that with the 10-in. manifold pipe at 2000 r.p.m. a water jacket so that all the cooling wate: passing through the 


With the same choke and an 18-in. intake pipe the highest output — cylinder jacket also passes through the 











water jacket around the 
was secured at 1600 r.p.m. (29.6 b.hp.), but at 2000 r.p.m. this intake header after leaving the cylinder. The eurves in Fig. 9 
fell to 26.8 b.hp., whieh would indicate that with the increase show the effect on the horsepower output of the use of this water 
suction there was a throttling action at the choke or increased jacketed intake, and also the resulting increase in temperature of 
turbulence in the intake pipe. This agrees well with the third set — the gases in the intake manifold. The engine outlet water 
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hig. 2. LONGITUDINAL SECTION OF LIBERTY ENGIN} 
! ~ in. choke, where the brake horsepower increased perature was controlled and power readings were taken over a 
uniformly with the engine speed in all eases and did no range ot vamous temperatures ot the cooling water trom 90 deg 
ue to be materially affected by the difference in length ot to 200 deg. fahr. at a constant engine speed. Thi drop in power! 
trom 14 to 18 in., though with the short intake, 10 in., it with the increase in water temperature, which, of course, increased 
shightly lowe: 11.) bhp. as against 42.0 and 42.8, re the temperature ol the gases in the inlet manttold, was plotted 
vel) 


together with the actual changes in the inlet gas temperatures 
The curves in Fig. 5 prove conclusively that the power oO itput 
is largely increased with the cold manifold, and show that tl 


one of the simplest means of obtaining supercharge The amount 


\t first the improvement realized with the 18-in. intake pipe, 
size proved superior to any of the others, was ascribed 
to the “ battering-ram ” characteristics aequired by _ the 


in of mixture in the intake header. The particles, having of supercharge may be easily as high as 10 per cent, figuring 
iertia, tend to build up a pressure against the carburete inerease of volume of 0.2 per cent for each 1] 
ie of th 


ie inlet valve while the valve is closed, which pressure is 
illable on 


cle vy. tahr., based o1 
100 per cent volume at 32 deg. fahr. In other words, with the 
] 


the next suction stroke to assist in forcing in the new — temperature in the inlet pipe at 32 deg. fahr., 10 per cent more 


irge. That there is considerable pressure generated in this mixture ean be had at atmospheric pressure than if the tempera 

nner is proven by the fact that the gasoline vapor is blow ture in the intake pipe were 82 deg. fahr. 

wk out of the carbureter choke when the engine is running. It is believed that certain difficulties will arise if the intake 
l 


ter experiments proved, however, that the battering-ram fea temperatures are lowered too much. It is reasonable to suppose 
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that the distribution of a uniform mixture to the various eylinders 
will become more and more difficult as the temperatures are low- 
ered, due to the heavy particles of fuel carried along in a liquid 
state having considerable inertia. No doubt there would 
tendeney for these particles to accumulate in larger percentages 
in those cylinders which from the nature of the manifold are 
reached by an easier or straighter path from the earbureter. 

It would seem that the so-called “ hot-spot’ manifold would 
furnish a solution of this difficulty. 
only a portion of it is heated, that being the section in which the 


be a 


This type is so designed that 
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liquid particles carried along by the gas are most likely to come 
in contact with the inner walls of the manifold. 

It is noteworthy that both the Mercedes and the Benz engines 
have long manifolds which are covered with an insulating wrap- 
ping. Recent tests of a 260-hp. Mercedes so equipped have shown 
perfect distribution of the intake gases, proving that by proper 
design of the mtake manifold distribution difficulties with eold 
mixtures can be practically eliminated. 

The question of fuel economy also comes up in this connection, 
although this evidently is largely a matter of distribution. There 
are indications, however, that a slight sacrifice of economy may 
accompany a large increase of power, due to cold intake gases. 

Obviously there is little or no likelihood of using a straight 18- 
in. horizontal intake pipe on a V-type engine such as the Liberty 
12. In order, therefore, to simulate as much as possible the con 
struction form which would exist in such an engine, a crooked 
vertical intake pipe was made up as shown in Fig. 6. 

The results of numerous tests with the crooked intake pipe 
prove that its action is on the average quite similar to that of 
the straight pipe. Comparisons of tests 8 with 16, 20 with 13, 
12 with 15, and 24 with 36 (see Table 1, August Bulletin) show 
that in one case one pipe is somewhat superior and in another 
case the other pipe is slightly better. It is apparent, therefore, 
that the cooling action of the one pipe is about the same as the 
other, and whatever difference there may be in the battering-ram 
action between the two pipes does not materially affect the result. 
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There was very little spark-plug trouble throughout the single- 
cylinder engine tests, which would seem to indicate that the rais- 
ing of the brake mean effective pressure in the 12-eylinder Liberty 
engine will not necessarily bring about an inerease in spark-plug 
defects. 

With the best the single-evlinder 
engine it was found that at 1800 r.p.m. it developed 39 hp. Multi 
plying this by 12 would give 468 hp. for a similarly fitted 12 
evlinder engine. 


combination of features on 


Theoretically, the power output of the 12 evlin 
der engine should be about 25 hp. more than this, due to the fact 


that the friction losses of the 12 evlinder engine would not be 12 
times as great as in the single-cylinder engine 

From results of these tests it would appear that a 12-eylinder 
engine can be advantageously fitted with pistons of a 6:1 com- 





pression ratio. Such a compression ratio in combination with the 


other features appeared also desirable, as it was believed that it 


would rive a greater eelling for the plane and greater speed at 


high altitudes. These tests further indicated that it micht become 


desirable to use a re duction rear he Tween the engine and prope lle - 


thus enabling the engine to develop its greatest power at the hig! 


est practicable running speed while still utilizir nore efficient 


propeller design. This has been ultimately adapted 


called Liberty epieyelie reduction gear 


to determine the 


The next tests were designed 
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ing two production motors in the air for long periods witho 
overhauling. In this instance two standard-production Liberty 
engines were given flight tests under service conditions as neat 
as possible. One of the test engines (801) 
60 hr. and the other (719) was operated 75 hr. 


originally r: 
Both were the 
torn down for examination, when it was found that they were in 
such excellent to 
without any replacements of parts and give them a much long 


condition that it was decided reassemble the: 
test. The first engine was run an additional period of 100 hr. and 
the other 85 hr., making a total of 160 hr. for each. 

When these engines were torn down after the 160-hr. runs th 


were still in fairly good running condition, neither having show 
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any signs of imminent failure. On the other hand, it was appar in fine condition, the crankshaft and connecting-rod bearings bi 
ent that neither engine would have run very much longer. ing practically the only parts badly wor 
In all these tests the engines were mounted in Curtiss R-4 The spark plugs gave the worst trouble, only minor replac 
planes, which are somewhat slower and heavier than the DeHavi- ments being needed otherwis« It is of interest to note, as regard 
land-4, but similar enough to the DeHaviland to warrant the the condition of the cylinders, that on final inspection after the 
belief that both the horsepower developed and the fuel consumed 160-hr. runs the bores were still in excellent condition and showed 
a maximum out of round on one engine of but 0.0015 ind on 
| T the other of but 0.002 in Very little carbon was found on the 
ry } | | . 
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Fic. 6 CrookeD INTAKE Pipe Usep ror Tests 


d be nearly the same in both cases. The planes did not earry 

loads such as would be carried, for instance, in bombing expt 

ons at the front, but the results of the tests were considered 

be sufficiently representative to allow computing quite closely 

probable flight duration of the Liberty engine in different 
planes and under various service loads. 

Castor oil was used exclusively in one engine and Wolf’s Head 
No. 8 mineral oil in the other. Judging from the condition of the 
‘wo engines at the end of the runs, castor oil gave slightly better 
ilts than the mineral oil, although spark-plug troubles wer 
ore Trequent in the engine using it. 
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ig. S Curves SHow1nc Drop 1n Horsepower WirH INCREAS! 
TEMPERATURE OF INTAKE GAs 


materials and the personal element that enters 
ture and assembly, but not to faults in design 

t] to 150 hi 
is not too much to expect of the Liberty engine without f: 
which is a very good performance compare: 
now in operation. 


These tests have brought out conclusively that 125 t 


1 with other engines 
While both engines unquestionably required overhauling after 


160 hr. of operations in the air, most of the parts were still (Concluded on page 
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BABBITT AND OTHER BEARING METALS 


RECOMMENDED BY Man- 


UFACTURERS’ 


COMPOSITIONS THE COMMITTEE OF THI 


Wark SERVICE ASSOCIATION 


T the request of the Assistant Chief in Charge of Tin, War 
£4 Industries Board, the War Man 


ufacturers of Solder and Bearing Metals appointed a special com 


Service Association ot 
mittee to study the report of the United States Bureau of Stan 
the War Industries Board, 
War | 
dustries Board proposed in a cireular letter to users ot babbitt 
and other bearing 


ards to the Conservation Division of 


the suggestions tor the conservation of tin which the 
metals, and other similar documents. 
Pending the termination of the researches which are 


undertaken by the 


now being 
Sub-Committee on Metals ot The 

Mechanical reported in the 
January issue of MecHANICAL ENGINEERING, p. 71, it will be ot 
interest In the meantime to present 


Bearing 
American Society ot Engineers, as 
a brief abstract of the recon 
mendations offered by this special committee of th 
Solder and 


their examination of the aforesaid documents and a general survey 


Associatio: 


of Manufacturers ot Bearing Metals as a result ot 


of the available literature and of the experience of manufacturers 


and users of bearing metals. 

The committee favors the adoption ef all the alloys listed by 
Testing Materials in 
Metal Bearing Alloys, 
(See Table ] ), 


Their Tentatiy 
Serial Designa- 


subject to the following modifica- 


the Ameriean 
Speenheations tor White 
B-23-18-T 


tions and additions: 


Society tor 


tion 


1 


«a ‘To inerease the allowable maximum for lead in alloys Nos. 1, 
2 and 3, providing the Bureau of Standards after complet: 


investigation of the matter of lead content feels that it 1s 
sate to do so. 

) ‘To inerease the arsenic maximum of alloys Nos. 11 
(see Nos. 14 and 15 in Table 2) to 1 


Inelude the following alloys and designate them numerieall 


» aa 
and 1 


per cent. 


Nos. 6, 7 and 8 and increase the numerical sequence of al 
lovs Nos. 6 to 12 of the A. S. T. M. accordingly: 


rin, per cent 61! 
Antimony, per cent 1015 7 S 
Copper, per cent l 

Lead, per cent 231 1G tit 


/ Inelude under the numerical designation Nos. 16 and 17 th 
lead alloys recommended by the Bureau of Standards i: 
their suggestions for the conservation of tin. (See Table 


2.) 


Table 1 therefore is modified as represented in Table 2, which 


shows the composition of the alloys as finally recommended 
The committee believes that the 17 alloys in Table 2 will cove: 


in a very comprehensive manner the number needed to meet every 
service requirement. 


TABLE 1 COMPOSITIONS OF A. 8. T. M. TENTATIVE STANDARD ALLOYS 
Alloy, Tin, Antimony, Lead, Copper, Iron, Arsenic 
Grade per per per per max., max 

No. cent cent cent cent per cent per cent 
l er 91 415 0.35a th, 0 OS 0 
2 SY 7% 0.35a 31% 0.08 iO 
83 3 8,4 0.35a RI, 0 O08 0.10 
4 75 12 10 ; 0 OS 0.15 
5 65 15 18 2 00S 0.15 

6 20 15 63% Lh, 0.08 0.15 

7 10 15 75 0.50a 0.20 

8 5 15 80 0. 50a 0.20 

9 5 10 85 0.50a 0.20 

10 2 15 83 0.50a 0.20 

11 15 85 0.50a 0.25 

12 10 90 0. 50a 0.25 


a Maximum. 
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TABLE 2 COMPOSITIONS RECOMMENDED BY 


SERVIC] 
BEARING 


COMMITTEE OF WAR 
ASSOCIATION OF MANUFACTURERS OF SOLDER AND 
METALS 





Alloy, Antimony Lead Coppe ror Arseni 
Grade per per per per max max 
No. ! nt t ! 
' j { 0.08 ( 
SY } 0.08 0.10 
835 SI, Sb, 0.08 0 ) 
7 0 0.08 0 
t S 0 OS 0 
‘ ‘ 0 0 ON 0.1 
é 14) 0. OS 0 
s { x 60 4 0 
‘ ON 0 
7 ‘ 0 
St) i} { 
{ ' ) 4) t} ' 
» } A} 
~) { A 
uv " ‘ 
Ss 
s 
Ma vd Approx t 
\ it bala 
With reterence to the conservation of tin, the committee pro 


poses the following suggestions: 


lor resistance to extreme pressures and Impacts, W 


bearing is such that a heavy liner is used 


design ot tle 
Alloy No. 3 


lor } 


supporting smaller loads, or resisting smaller impacts 
and when thinner liners are use \llov No. 2 
For the thinnest liners, particularly those attached to bronze 


or steel backs by the soldering process, and under eondi 


tions where the shocks are not so severe as to require the 
use of harder alloys, either Alloys Nos. 6, 7 or 8, de pena 


Ing on which exhibits the best physical properties (these 
to be determined by the Bureau of Standards). 
, c,e or f—Alloy Ne 


lead-base babbitt con- 


For all classes of service other than a, b 
10, which is the most satisfactory 
taining tin and antimony. 
e For service under low pressures, and without impact, operate: 
Alloy No. 14. 
Alloys Nos. 16 and 17 for the special classes of 
which they may be found suited after sufficient service ex 


at fairly low speeds 


service To! 


perience 


Further details are now available regarding the record flight o! 


a U.S. Navy seaplane with 50 passengers at Rockaway on Noven 
her 27. The machine was an N. C. 1 of the flying boat type, 1 
wings having a span of 126 ft., fitted with three low-compressio 
Liberty engines, each of 385 hp. The normal speed of the machi: 
is 80 miles per hour, but with 50 passengers tiis was reduced t 
According to the report of the Aero Club o 
America, the machine left the water within 1000 ft. at a speed 
45 knots, and rose to a height of 35 ft. It is stated that 


machine ean climb 2000 ft. in ten 


72 miles per hour. 


minutes. 


To overcome a threatened power shortage and to provide pow 
for the rapidly increasing industrial activities in the San Fr: 
cisco Bay region, the California-Oregon Power Company, 
Northern California Power Company, and the Pacifie Gas a 
Electric Company have consolidated, and electric power is no 
being transmitted continuously over a distance of 300 miles. Th 
surplus power developed in the northern section of the stat 
thus made available in the industrial district. According to t! 


State Railroad Commission, it is expected the 60,000,000 kw 
of energy will be brought to the Bay district annually, with 
saving of 20,000 barrels of oil which is now used for the gene: 
tion of power. 
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The Loomis Cooling System for Aircraft 

A System Embodying a Nose Radiator, an Adjustable Booster and a New Form of Expansion 
Tank with Positive Ejection 


Two features new to airplane cooling systems and which are the throat. The general construct 


adaptable to any airplane carrying a water-cooled engine have been 
developed at McCook Field, Dayton, Ohio, and incorporated in the 
USD-9A day bombing machine. 


ion of the outlet is shown in 
Fie. 3 


Mounted in a vertieal rack to the rear of the engine and trans- 
versely to the fuselage is the adjustable booster radiator, which 
is connected in series with the nose unit. 
may be l 


Particulars of these features, com- 
prising what is known as the Loomis cooling system, appeared in a 
War Department publication of recent date, which is herewith ab- 
stracted by special permission. 


The auxiliary radiator 
owered to project 94 in. below the bottom eowl of tl 
fuselage, or drawn up into the body until only the edge of 
lower tank is exposed. 


HE Loomis cooling system for aireraft was develope: 
MeCook Field, Dayton, Ohio, and first applied to 
USD-9A plane. Particulars of this system have bee: tically its 
given in a recent issue of the Bulletin’ of the Experimental Di fuselage. 
partment, Airplane Engineering Division, Bureau of 


When the auxiliary unit is lowered to its extreme position, prac 
entire surface is exposed to the air stream under the 
Aircratt 
Production, War Department, from which the following informa a 
tion has been abstracted by special permission. small amount of air can circulate through it. Most of the air 

The two new features in the Loomis system are an expansio. going through the nose radiator is discharged through the louvers 
tank that in the engine ecowls forward of the 


In its upper position this radiator has very little cooling effect 


as it is then almost entirely enclosed in the fuselage and only 


surrounds the core and is an integral part of the nos« 
radiator, thus taking the place of the shell ordinarily used; and 
an injector in the water connection between the main and booster 
radiators, which draws water through a nozzle outlet 


| booster 


from the 
bottom of the expansion tank and injects it into the return pipe, 


thus keeping constant the volume of water in the circulating ty~- _ . 
system. j; 
It is claimed that through these features the loss of water du / 
to steaming or air pockets is minimized and excessive depressio1 ' 
the pump intake is prevented, making possible a much faster ( 
water circulation and, therefore, increased cooling efficiency with 
out danger of cavitation in the pump or the drawing in of air 
round the hose connections on the suction side. 
Water from the eylinder jackets enters the upper well of th 
ose-radiator core in the usual manner, and nearly all of it works aie 
down through the core to the bottom of the well, and then through : h 
the venturi outlet to the return pipe leading to the booster radiato: 
ind the pump. Owing to the action of the venturi, the head ot 


| 
vater in the nose-radiator core and the type of pump impeller \ / 
sed, pressure is built up on the intake side of the pump. XQ 
A small quantity of water from the upper header of the radi \ . - , 
or core normally overflows through holes in the top of the upper 
nto the expa@sion tank (Fig. 1) above, and then flows ~~ A 
ywwnward in this chamber by gravity. The lowest part of th ~~ tr * oe 
pansion tank, underneath the lower header of the radiator core, == 
an outlet nozzle which opens into the throat of, and is cor baal : will a 
trie with, the venturi outlet from the lower tank. The top ot sali Saat oun an Ue oan Tar USD 2A Pr a - 
expansion tank is open to the atmosphere through the vent 


terminating in the radiator filler neck, so that constant 
ospherie pressure is maintained on the water in the expansior 
mber, m order that it may be drawn into the 
ough the action of the venturi at the nozzle. 
(he auxiliary radiator is located in the water return line be 
en the nose unit and the pump, so that all water from the main 
liator passes successively through the venturi and the booster 


auxiliary radiator, from top to bottom, before reaching the 
1 


The auxiliary cooling unit is raised or lowered by a handwheel 
on the right side of the pilot’s cockpit, which is connected by short 
return pip lengths of chain and intervening wires with a pinion meshir 
with a rack attached to the upper part of the auxiliary radiator 
The pilot can set the booster unit to project any desired distance 
below the under side of the fuselage, within the limits provided 


in order to obtain the exact amount of cooling capacity needed 
under different conditions. 
lig. 2 shows the connection between the main radiator, While both the nose-radiator shutters and the adjustable-boos' 
ector and booster. 


unit are provided for the same purpose, that is, 


ae | 
to increase or 


Nunning entirely around the outside of the nose-radiator cor deerease the cooling capacity of the system as a whole, it is the 


| its upper and lower headers is a separate compartment, “x, in 
‘da 


, and of the same depth as the core, which acts as an expan 
on chamber for the cooling system. 


practice to open the shutters first and .o lower the auxiliary radia 
tor later, to provide still greater cooling capacity, and vice versa 

The only communications 

tween this tank and the upper well of the radiator core are thre 
vent holes. As shown in Fig. 3, 


thereby keeping the parasite resistance down to a minimum. 
A series of test flights was made at MeCook Field with two 

the bottom of the well 

the core communicates only indirectly with the bottom of the 


pansion tank through the venturi and nozzle. 


ne 
new cooling system designed for the USD-9A in comparison wit 
The injeetor con other comparable types. 
sts of a 1y-in. diameter venturi outlet from the lower tank or the 
of the radiator core, with the ¥/-in. diameter nozzle of the 

; 


outlet 


DeHaviland-4 planes to determine the relative efficiency of t! 
Owing to the similarity in size between 
DeHaviland-4 and the USD-9A, and to the fact that both 

planes carry standard Liberty-12 engines, it was considered that 
pipe from the bottom of the expansion tank projecting into — the tests would give a good indication of the performance to be 
expected of the new system in the USD-9A. 

The other radiators tested on the same planes for comparison 
were the Wolverhampton, used in the British DeHaviland-4, and 


aoe) 


Bulletin of the Experimental Department, Airplane Engineering Divi- 
n, U. S. A., McCook Field, Dayton, Ohio, vol. 2, no. 2 


‘ 2 2, November 1918, 
61-68. 7 figs 
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rated as adequate for a 350-hp. engine, a special American Mono- 
gram radiator made by the A-Z Co., and two sample Mayo radi- 
ators with ribbon-type cores. These last two were especially 
designed for the American DeHaviland-4+ with Liberty 
The units tested were near enough alike in general 


engine. 
features to 
offer a fair basis of comparison for the USD-9A system. 

By means of preliminary tests a type of pump impeller was 
selected which was found to be well suited to the new system whiel 
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The 
such with corresponding tigures for the 
USD-9A system, are given in Table 1. 


The addition of engine top cowling must produce less effeet om 


no steaming of the other units took place. comparative re 


sults obtained tests, 


the new eooling svstem than on the other two radiators mentioned 
in Table 1, for the reason that part of the total cooling surtace 
of the new system, represented by the booster radiator, 1s mee 


pendent ot all cowling above or below the engine, provided, ot 


. 9} > ne ona nts lo of . - eowline d t ol t th uxiliarv unit 
produces a certain amount of pressure on the intake side of the course, the lower cowling does not obstruct the auxiliary unit 
pump due to the action of the injector. For use with the Wolver when in its lowest position. The addition of shutters on the nose 
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Fic. 2 USD-9DA CooLING Syst 
hampton radiator, it was necessary in order to prevent excessive radiator also produces less effect on the USD-GA cooling svstem 
suction to cut down the standard straight-blade impeller with the than on the others. and tor the same reason. 
DeHaviland-4 to 314 in. diameter. The regular pump impeller 
was used without alteration with the other radiators tested. The | 
original report gives the curves of pressure on pump inlet both 
developed by the straight-bladed pump impeller cut down to 344 4. 
in. diameter for the English radiator and by the USD-9A radiator ] a | 
with eurved-blade impeller used with the Loomis system. Bc ea 

Various precautions deseribed in the original report were taken | f + po 
to insure the correctness and comparability of results obtained mae ae t 
with various radiators. E £2075 /O . 

One of the interesting features developed in the tests is that dh ° 
the greatest difference between air temperature and water outlet 
temperature was found at altitudes between 3000 and 5000 ft. hic. 38) INarctor Device ar Borvom or Nose Rapiaror 
which tends to prove the assertion that a radiator which is ade 
quate up to 3000 ft. under rapid-climb conditions will probably With this radiation system any reasonable increase in cooling 


provide sufficient cooling capacity for all purposes. 

The following conclusions are made in the report, which also 
gives the main data secured in tabular form. 

Taken on the whole, the USD-9A radiator tests vielded quite 
good figures for efficiency, which can be depended upon as reliable. 
The efficiency values obtained in the various trials of this system 
were: 

With no engine top cowl, bottom cowl with extra louvers 
per cent. 


9] 


With extra louvers in top and bottom engine cowls, average of 
two tests—55.5 per cent. 

With standard top cowl and no louvers in bottom cowl, average 
of three tests—87.8 per cent. 

These figures indicate that although something is gained by 
extra louvers in the cowling, still the engine and its front bearer 
in the USD-9A obstruct the flow of air through the nose radiator 
to such an extent that the only great gain to be obtained would 
be by using wide lateral openings in front of these two units 
to exhaust the air passing through the nose radiator. 

Steaming falsifies the apparent efficiency of a radiator, as it 
reduces the amount of cooling required to be done by the cooling 
system. A steam calorimeter in the overflow tube would be neces- 
sary for accurate corrections. 

The only comparisons possible with the other radiators tested 
must be based on the figures obtained during those trials where 


capacity can be obtained by adding to the heignt of the auxiliary 


radiator. It Is quite probable, however, that tne pre sent amount 


rABLI 


COMPARATIVE EFFICIENCY OF RADIATORS 
Radiat ff ( ng surfa W 
] nt 
Monogram 76.75 0 it 
Wol hamptor s 5 16 
USD-9A 9 219 


of auxiliary radiation is sufficient in view of the faet that vei 
little steaming was encountered even under the severe condition 
of the 


Liberty engine is not intended to be run at full throttle near tli 


tests. Under ordinary conditions the high-compressio: 


ground, as was done in these tests. 
The United States Navy Department has successfully earrie 


out the experiment of launching an airplane from 
balloon. 


a dingib! 
The airplane was attached by a 100-ft. cable to th 
dirigible; both rose to about 3,000 ft. and then the airplane wa 
released; after diving about 1,000 ft. it obtained sufficient speed 
to continue its usual flight. 
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, » . 7 . e ° , : 
Development of a New Formula for the Determination of Bending Stresses 
By SHORTRIDGE HARDESTY. KANSAS CITY, MO 

{t the December 1918 Annual Meeting of the Society a valuable he top of a strand at one poi at the bo ly 
paper on the Determination of Stresses in W ire Rope as Applied to LWA { 1“ L rope, we briecated. he he , ‘ ‘ 
Modern Engineering Problems was presented by James F. Howe, evidently it j innecessary that a lara xa es b 
H ire Rope Engineer of the American Steel and W ire Company, i the wires Instead*® the ne will slip alon 1 ? a the 
H orcester, Vass. This paper has drawn out the accompanying con- vir will slip along each othe) thy Lrane j ‘ ! 
tribution by Mr. Hardesty. A very full review of Mr. Howe's paper e owl hye je 0 bending OSSE ( Y 
was given in The Journal for December 1918, p L016 ) to rev iXl sé make the rand 1 

T ina rhe wire aior ene! rire These ‘ ‘ Tl 
Ii Write Hi Peer eloe ply hnlerested tor son ‘ ! ‘ tyle ! L we ipbriceates op 
subject ob wire-rope resses pon which Mr. -Llowes i Kron he torevoing ( } thre 
writtet ied subn the tollown note on a ew ‘ t ‘ le hle than the rope OD poses . 
to whieh he ni ‘ Co derable stud a) ! ! hen ng ( nee ( ) 

Mr. Howe bring out the point that while the modu is OL @la re ( yell as bendl re ‘ ‘ vir i 
fret n tension of the materia nthe wore s 27500000, the eo Der ne tormer thers ( yy tee ! re ! 
responding \ i tor an entire rope of standard 6x 19 eo, rue vires | adenuy, theretore, Ce cannot rus i! f ( 
tw ihout 12,000,000: or. ' othe words, tha ‘ rom li hy oO he ordinar 1) } { wend , ‘ hye 
fretches about 2.5 times as much as would one made of traionht re nr’ matler thy Thiase ope 
Vine Ditferent Vestigators wu the past have tound i t Vine 
this funetion rat ! from 12,000,000) to 17.000.000 kor ar Mi Howe, having deduced 12.000.000 } ‘ ‘ 

Vel rove Is i depends somewhat lpr the ore 1 1 Cone is © lastiecit ! tl a) ) = ) he t 
tion of the rope. or a new, well-lubricated rope, 12,000,000 t this ie can be edd computing tt pend PSs 
correet; winle in an older rope, in which the hemp center has beer the separate wires, and thus obtar ilues about halt those whiel 
compre ed and has become hares ed.a rver value w be Tound nave crenerally heer aecepter Che writ rean see no direet reas 
It owever, the rope is subjected to bending over sma heave vl the modulus of elastic ! CeSS pp 
the hemp center will be cont nually worked and stretched, and the o the « ilculation ol bending <[resses ! eparate \ ‘i 
rise mn tive alue ot the memiulus of elasticity will be mouse mailer oe that the author sho ld ut e |] reauso | ! 

| net diMeult to explain why the rope stretches more ! ! The pou rtan eq ( 
wo ‘i it bundle of stra } Wires 1 ox 19 rope ( }Ose i Write! hi 5 pu onsiderab Stu 0 0 ( ene 
esselitially ot 14 piral prings Under tensio ! ‘ priv Cr st nh wire ropes, and offer ne lo lorn i l 

retceh ou the diameter i) he he es reduc y ! 1} mpie and lowiea aer 10 ) - f ( ef 
trete ! 0 etion doe occu! ree “as the c \ or ! he Oniyv Lests beat ry « ( ! ne 
wire ana ri ~ ! riere \\ ! ene} other lr inew ‘ 1) \ knowledge 
cated rope rh eheal trands can pinch down co ( un) 0 SUPPOSE 1 Straig! re ¢ ( f f su 
he « istic Core rhe rial 0 stretching out $ rere re ine I e OL dlamete j) 1 tie ( I re! 1 | 

Wu mall; while atter the core con presses ana rOcCooOrne ft the wire sm 2 and the oO angle nrou whieh ent 
hardened, the strands eannot pineh dow) so much, the amount ot fe o that the angle ‘ ben«dimma me j engt} - <1) /2 

retcehing out reduces, am the modulus becomes create! ‘ /bD Lett ng | de the extreme fiber sires n the wire ind f/f 

Mi Howe diseusses the question of the stiffness ot a rai I ‘ Odiulus OF @lastieiltv of the m;: erial he mngie « Me er 
yire rope as compared wit! that ola rope composed of i! Ae | net sO f / ( 2 or 2f | We ! 

res, calling attention to the fact that the ordinary ron muel ) 

re flexible He concludes that, on account of the lower | mits 7 mn 
of elasticity in tension of the ordinary rope, the bending stresse 
roduced the individual wires are corresponding] aller thar _— 

se he straight wires, and thus accounts for the rreater tlex f } zt 

Krom this reasoning we would expect the ratio of the D 

fnesses of the two repes to be 2.3 to 1 Actually. however, this Mhis ler expressis he formu ( by Re : 

ois much larger than 2.3 to ] The writer suggests tl lol Kankine, Unwin, and other writers, and evident py 

ng explanation of the greater flexibility of the ordinary ronse fo straight wires on 

It a rome composed of straight wires, having the same number Now consider a helie: Vire, Such as The ce er wire of one ol 

d arrangement of wires and strands as the standard 6 x 19 rope, the strands ol a wire rope Let the angle betwee the wire and 

bent around a sheave, certain wires wil] he on the outside of the axis of the helix be a, and other notation as before No 

e curve throughout, and must evidently elongate and be sub ppose the helieal wire bent 180 deg. around the shea rhe 

ted to tensile stresses addition to bending stresses, whil total angle through which the wire is bent is evidently = t 

er wires will lie on the inside of the eurve throughout. and will fore, and the length of the bent portion is zD/?) se 0 

ceive compressive stresses as well as bending stresses. On ac that the average angle of bending per wm le ( ( 

of the axial stresses being thus }! mduced ins the wires, the m ml) 2) see a, o - DP) cosa \\ then | ‘ 

ffiness of the repe will be much greater than that of the 114 ry ) 

res themselves about 206 times as great if all of the stretching - —~ GOS whence | | COS a 

. S kad DD ) 
hortening of the wires has to oveceur in the bent portion of the 
°, and probably 50 to 100 times as vrreat if the stretehi yr or Next consider a eompo ind helieal wire, Such as one of the outer 
riening ol the wires can extend out into the straight portions wires ina strand of a rope Let the angle ot “ay ot the strane rT 
e rope, as will usually he the case a, and the angle of lav of the wire in the strand be hb As betore, 

Consider now a piece of ordinary 6 x 19 wire rope, say 1 in. i suppose the wire bent 180 deg. around the sheave lhe length of 

neter The strand which hes at the top ol the rope at one the bent portion of the wire is (7D 2) cos a eos! whence we nd 

tis at the bottom about 3 in away; and the wire lying at 
oe ~ eosceuh 


j 
Of the firm of Waddell & Son, Inec.. Consulting Engineers V) 
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It appears difficult to the writer to consider the bending stresses 
to be any smaller than those given by the foregoing formule. 
The total length of the wire and the total angle through which 
it is bent are known, definite quantities in each ease, from which 
we can deduce directly the average angle of bending per unit 
length; and from this latter quantity the extreme fiber stress in 
the wire can be computed directly and without any doubt what- 
soever. 

While the last-mentioned formula thus appears to be correct, 
it is, of course, very desirable to check it experimentally. The 
results of some experiments given in a paper by Mr. R. W. 
Chapman in the Engineering Review of October 1908, entitled 
The Stress in Wire Ropes Due to Bending, offer an opportunity 
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Deflecting Force in Poun 
6 x 12 WIR! 
FROM SUPPORT 


as 


Fic. 1 DEFLECTION OI Rore witn Loap 24 IN, 





for such a check. Mr. Chapman took a short length of wire rope, 
clamped one end securely, applied transverse forces to the other 
end, and then measured the resulting deflections. Figs. 1 to 4 
record graphically the results of four of his experiments. 

In making such an experiment, evidently we must allow for the 
effect of the internal frictional forces between the various strands 
and wires. Mr. Chapman eliminated the effect of these forces in 
the following manner: He first applied a gradually increasing 
force in one direction, then reduced it gradually to zero, then ap- 
plied a gradually increasing force in the other direction, and then 
gradually reduced it to zero. When the first small forces were 
applied the deflections were very small, as the wires and strands 
had not yet begun to slip on each other, and the rope had nearly 
the stiffness of a solid bar. The flat portion of the deflection 
curve just to the right of the origin in each figure corresponds to 
this stage. As the forces were increased the internal friction was 
overcome, the wires and strands began to slip freely on each 
other, and the deflection curve turned up sharply and continued 
practically a straight line as long as the forces were increased. 





MECHANICAL ENGINEERING 


Tue JocRNAL 
Am.Soc.M.E. 


The reduction of the forces then began. The resulting deflection 
curve was at first very flat, the rope acting as a solid bar while 
the direction of the internal frictional 
then the eurve turned down sharply as slippage in the opposite 
direction began. 


forees was reversing; 
The forces were then gradually reduced to zero 
and then applied in the opposite direction, the deflection curve 
continuing downward as a straight line meanwhile. The forces 
were then reduced gradually to zero, the deflection curve being 
at first very flat, then turning up sharply and continuing as prac 
tically a straight line. The forees were again reversed in dirce 
tion, the curve contmuing upward and joining the curve first 
drawn, thus forming a complete loop. 

In the loop just described the nearly horizontal portions at the 
top and bottom, as stated before, represent the deflection curve 
when no slippage of wires and strands oceurs; while the long, 
steeply inclined sides represent the curve when the wires and 
strands are slipping freely, with the effect of internal friction 
eliminated. 

Our next step is to compute the theoretic deflection curves for 
each of the four examples in accordance with the formule for 
bending stresses deduced by Mr. Howe and the writer, and to plot 
them on the four figures. 

The rope used in the tests plotted in Figs. 1 and 2 consisted of 
6 strands of 12 wires each, with a hemp core for the rope and 
hemp cores for the strands. The rope was of ordinary lay, the 
angle of lay being 18% deg., and the diameter of the wires 0.082 
in. The moment of the inertia of the 72 wires is 72 «K 0 082" 
0.0491 = 0.000159. The value of EJ, according to Mr. Howe’s 
formula, is 12,000,000 0.000159 
writer's formula, since cos 18% deg. 
0.000159 & 0.95 * 0.95 = 3950. 

For Fig. 1, the distance from the support to the end of the rope 
was 26 in., and the distance from the support to the load was 24 
in. The deflection » of the end for a load P is therefore 
24P X 12 
KI 


formula, » 


1910; while according to the 


0.95, it is 27,500,000 





1s 





FLSOP 
El 
5180P /1910 = 2.71P, and for 
the distances from the support to the end of the 
5180P /3950 = 1.31P. 








For Mr. Howe's 
For Fig. 2, 


the writer’s formula, » 





Fic. 2 Gx 


FROM 


12 Wir 


SUPPORI 


DEFLECTION OF Rore witn Loap 12 1N. 


rope and to the load point are 14 in. and 12 in., respectively, so 
that the deflection of the end is 
I2P x6 10 = 720P 
7 . 
hl El 
For Mr. Howe’s formula, y = 720P/1910 = 0.376P, and for the 
writer's formula, y = 720P /3950 = 0.182P. 


The rope used in the tests recorded in Figs. 3 and 4 was a Lang 
lay rope consisting of 6 strands of 7 wires each, the diameter of 
the wires being 0.111 in. The lay was not stated, but may be 


assumed as 1815 deg. The moment of inertia of the 42 wires is 
42  0.111° 0.0491 0.000313. The value of EI, according to 
Mr. Howe's formula, is 12,000,000 * 0.000313 = 3760; and ae 


cording to the writer’s formula it is 27,500,000 * 0.000313 & 0.95 
0.95 = 7780. 
For Fig. 3, the distances from the support and the load point 


are 23 in. and 21 in., respectively, so that the deflection of the 


end is 
; 3530P 


21P 10.5 X 16 
7 = ————EEE = 
g El EI 
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For 


writers formula, y 


Mr. Howe’s formula, » 3530P , 3760 
3530P /7780 = 0.455P. 


For Fig. 4, the distances from the support and load 


0.94P; and tor th 


point are 
16 in. and 14 in., respectively, so that the deflection of the end is 
iaP SX 7 11.33 111097 
kl kl 
LL10P 


4150 


y 


For Mr. Llowe ‘ 


writer’s formula, y 


formula, y 3760 
L1110LP 0.143P 


The deflection curves computed by the 


> ) o ¢) 
0.295P ; a or Line 


formula have 


been plotted on each of the four figures as straight full lines, and 


writer's 


those figured by Mr. Howe’s formula as straight dotted lines. I 
will be noted that in each figure the tull line is approximate), 
parallel to the deflection eurve when the wires and strands ar 
slipping freely, with the effeet of internal frietion eliminated, 


while the dotted line does not agree at all with these detlectior 


curves. These tests therefore indicate the substantial correctne 
of the formula proposed by the writer and the incorrectness « 
the one proposed by Mr. Howe. 


The foregoing experimental data, w! 


! meager, are tha 
writer has been able to find bearing on this subje | 
hoped that it can be supplemented in the near future by an « 
tensive series of tests. Mr. Howe, as an engineer of wire 
company, may be in a position to carry out such ex) 
The question oO! bending stresses wire roye na or ) 
eussed from the theoretic standpo nt ( nur 
tical features; and it seems high time that the twe 


combined in a se 


eonducted 


ientily ally 





< 
i u ( wo I or aes ‘ ! 
he torm ‘ ed b he writer, 1 ‘ 
d 
BE Cos d cos 
) 
in be take is 27500000 ko 16x19 ro} q ial ” 
1D, where ¢ the diameter ot the rope (Os can be taken a 
) os } is 1.00 for the center wire ot each strand, 0.97 for the 
ond row of wires in each strand, and 0.95 tor the outer 1 


then have the following expressions : 
Center wire of strand: 


!7 5OO.000 


0.95 1.740.000 
lob 
Seeond row of wires 
- _ ¢ 
f 1,740,000 0.97 1.690, 000 
F ) J) 
Outer row of wires: 
f 1,740,000 0.95 1.650.000 


As an average value, we can use 


Fr 1.700.000 


ENGINEERING af 


Since the 


of the unit bending 


area of the rope is approximately 0.4c°, the product 


tress by the area 
. 
c 
680 000 
} 
It has been mentioned that whe arope is bent around a sneave, 


Ol creat enough to make the str 


al stresses are producec ands 





aid wires slip, and that for a well-lubricated rope they will be 
rligible This is borne out by Mr. Chapman’s tests, the widt! 
the loops being small. If the lubrication be poor, the ¢ 
resses will be larger; and if the rope be rusted so that slippage 
nit ake place he axial stresses w pe dangerousi\ nig 
1) ‘ 7 WwW It | 
SUPPO 
) i it) { { i 
rate tl emp core \ he re r wi mer orms 
bri dp é ! | ‘ 
e series of be ud 
‘ o ( I | ~ ne ) 
d rope 
Mr. Howe m e «i ¢ of 1 en 
ropes This point « ! too str 
I chines »b e that reverse ( 
‘| ‘ it) ~ ‘ ‘ ai 
one direction oO ra OL ¢ ( ) I 
\] I] a6 yr t) S X Of ind 
( 6 structior , rope Hes ( 6 eS 
-in. diameters 6 x 61 rop r? 
ite vou r ( 3 bridg 
ork reat «ce oO ouble experienced i eping the 
ror propertly lubr cated, al I i¢ ) Sco re t! ‘ 
S er wires than is necessar He wou sugges I 
service, that 6 x 19 ropes be used up to 244 in. diameter Ox 3% 
ropes Tor lar rer ¢ " eters 
\l at ( r . 
The forego discussion of his paper was ibinitted to M 
Llowe » comments thereon as tollow 
The formula as proposed by Mr Hardesty, name 
/ I COS a GOS 
; 
will give as applied to ordinary 6 x 19 wire rope, as ng tha 
cos a 0.95 and eos b 0.95, a value for cos a 


If this is multiplied by E, it will mean, assuming EF to be 27 
500,000 as proposed by the writer in 


his paper, 
ot elasticity ol 


the entire 


rope would be equal to the produet of 
0.9025 and 27,500,000 or 24,818,750 lb.: or in other words, the 
modulus of elasticity of the wire rope would be only about 10 
per cent less than the modulus of the straight wires. Experimental 
proof has shown that the modulus is much less than this, as will 
be noted by reference to curves shown in Figs. 6 and 7 of the 
paper, the latter of which appeared as Fig. 4 on p. 1018 of THE 


JOURNAL, December 1918. 
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Keterence has been made by Mr. Hardesty to the paper deliv- 
ered by W. Rh. Chapman, published in the Engineering Record in 
1908, in which Mr. Chapman gay 
the 


atl paper Mr. Chapman vives tor a oly 


particulars of experiments 


In 


ceiréumlerence rope 


made to sl 


t| 


OW value of the bending stress in wire ropes, 


In. 


(1.054 in. diameter) a be dine’ stress of 18,945 Th. over a o-tt. 


sheave This corresponds to a modulus of elasticity of approx! 


! 


mately 24,500,000 Ib., formula, 


Which agrees with Mr, Hardesty’s 
However, Mr. Hardesty is basing | 


the Cl 


is conclusions entirely upon 


lapman experiments, so that the agreement of lus lormula 


with the Chapman experiments is by no means conclusive evidence 
ot the correctness of the “Usstunptlions Which have been made 
The e re experimental proot ot Mr. ¢ hapumnar rests upotr 


made by 


SCTICs CXPerimie nts CLAMP ET ra prlece ol Wire rope 
na solid jaw, suspending this rope vertically and then applying 
irious loads at the end of this rope and recording tlie detlections 
Kor rdinary testing where the material being tested is a so 
this method would probably v1Vve fairly correct results: but i 
testi Wire rope ll this ainner, Very serious complication hit 
been allowed to creep in which completely nullifies the results 
obtained This w be readily understood when the structure of 
wire rope is examined. When the clamp is placed upon the wir 
rope, it is bound solid and no action can take place. Furthermore, 
the lower end of the wire rope must be held solid in a seizing of 
wir This prevents any play of the strands either at the end ot 
the rope or at the point where they are clamped The distance n 


between is so short that it seriously affects the results obtained, 
because it gives a much greater stiffness to the rope than is pos 
sessed by the rope under actual working conditions. Any perso! 
who has handled wire rope knows that the effect of binding bot}! 
ends of a short piece of rope is to render it very stiff. It the 
piece of rope is lengthened, this stiffness is overcome. However, 


experiments of this kind, while they are interesting, do not give 


true results as to the working ot a tull-leneth specimen ot rope, 
ind this is what the engineer wants to know. Behavior ol 
hort specimen under bending does not concern him. It is what 
the speeimen will do when it is put to work in commercial le et tiis 
on a large outfit. 

faking the case already cited, namely, the 1.03-in.-diameter roy. 
working over a 3-ft. sheave, the bending stress on a sheave 1 ft 


6 in. in diameter would be, aecording to Mr. Chapman, 18.94 tons 


) 


A rope of this diameter would have an ultimate strength of 30 
tons tor erucible steel, or 38 tons for plow steel It is not ar 
unusual case for a derrick to be equipped with rope working 
under these conditions, carrying a load of 6 to 7 tons. Were the 


bending stresses 


as high as these Chapman experiments would 


indieate, the lite of the rope would be ¢ xeeedinely short, because 


the material would be worked at or near the elastic limit at a 
times, even without any additional load. Other similar cases 
might be cited wherein these conditions are duplicated. This of 
itself is conclusive proof that the bending stress cannot be as 


great as would be computed either by the Chapma formula o1 
by Mr Hardesty’s formula as he proposes it 

Were the stress as high 
Hardesty, wire rope would give practically no service at all under 
ol 
ropes have lasted from six to eighteen months under conditions 


as calculated by Messrs. C lapmatr 


ane 


the conditions noted, whereas we know numerous where 


similar to those just noted. The practical results of rope opera 


tion offer added proof, therefore, that the bending stress is a 


much smaller factor than indicated by Mr. Hardesty’s calcula 


tions 


ships, issued recently by the British Air Ministry, it is predicted 


a note dealing with the possibilities of the commercial ait 


that future airships will have a eapacity of 10,000,000 cu. ft., a 
propelling apparatus of 6000 hp., and a maximum speed of 85 
These ships would be 1000 ft. in length, 150 ft. in 
overall height, possess a range of 20,000 miles, and could stay 


miles ye r hour. 


aloft for three weeks without requiring refilling. The crew would 
officers 26 and the freight 
The eost of a 10.000.000-en. ft. 


en $1,000,000 and 31,500,000, From 


SIst 


ild 


con three and 


0) 


ol men, eapacity 


Wo bye Tons, 


airship 1s 
t betw lriation, 


1919 


estimated a 


eb uars a 


ENGINEERING 


it has been thought 


ment 


leety 


s, as recounted by lus triend, George H. Robinson, in Recol 
ms of Eriesson, a published address which was delivered be 
fore the Commercial Club at Providence, R. I. on Mareh 24. 1894. 
This little book has recently been donated by George | Shepley 


10 the society to pb pieced ll the 


~w 


ot the death ot 


Waray 
Captain 
In Jo 
ig hie 
} hie n 


Jou I kICSSO rik THIrRTierit ANNIVERSAI or W se DEATH 
(kocuRS ON Marcu o 
I} u |’ I - l | ae | , 
\ I ns} ( ! fF ee] 
titiches iW l i Hat z 
liner ! retua i ! wing Ihe x 

signed a] » 1 i ig tre 1 L hye i 
owe! i I ed ft " bod Hle had eve i win 
but he built f ‘ tier given by his fathe It failed to 
ork becauss lived re een adjusted te ming f the win 
His fat escribing <I i neigl ne ine, S o i ball 
ind socket joint The idea was seized at o1 | J and he ined 
he Connecting od f hi ran 0 | put) leve ith a bal ! 
socket joint From early infar John Eriesson wa onnected th 
great engineering work the y i Cana eing a ng of ! 
building even for the present da 

At seventeen the military spirit took possession of his ind after 
nuch Opposition fron his engineering advisors he vus ussigned to 
the 23d Regiment Rifle Corps, with the rank of ensigt Sor fter 
he joined the service orders were given to survey the D id f 
Jemtland, where he was stationed The work was secured by cor 
petition, and Ericsson easily won a prize Eri¢sson was so rapid of 
execution that he performed more than double duty, and he was ¢ 
ried on the poit rolls a [Wo persons mn order to avoid eriticisn I 
charges of favoritism At the age of twenty-two he constructed the 
flame engine 

Showing the drawings of his flame engine to King Charle hie 
was advised to go to England, where he could tind a more fitting 
field for his ambition. 

Now followed invention after invention in rapid succession \ 
engine using steam combined with the gases arising from the comb 
tion of coal: next a start toward his future calorie engine—an engin 
vith two evlinders: in one of these aus a loosely fitting piston, 
lirectly under this he placed his fire, the loosely fitting piston ac t 
ing his working evlinders Then he constructed a pumping engin 
consisting of a series of cisterns rising one above the other; by ex 
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thie noted engimmeer, ( aptain John Icriesson, 
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this month marks the anniversary 
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air from these cistert I ecession thi ter wa monitor t to Napoleot He found a t 
d tl lesired height Bushnell nd gi h both ’ I ‘ \\ 
ISZS he constructed an air compressor, which was placed in ington 
I eration in the mines near Truro, in Cornwall It } The next da the board emi he ] RB | 
r cylinder « nty inches diameter and five fe roke h the 1 WwW er Adi ‘ th al l; as 
IS2S he pa ‘ artificial draught vear before Stepl l ravorap r tain D wo Che 
his re] he application of the same principle to | Da Bushn fake [ e thing 
tive Ro Ibi ar ISZS was marked by anothe ( tv . - 
nvent lorie mm, the stear e engine I ( hn the | ‘ eat tine 
rh ( ! | a almo ’ nang Bu If [ I 
0 otive bu P ‘| off | present \W; gt | Ni \ Mi 
i & M , ? iblisl , p ant rt Dela I ( thie 1} > | 
i ] yy ere e ‘ 
| for ‘ et eng () ! ‘ I 
‘ } ( st n | £ git Hy t nm i 
7 aa ' HH 
Ie ! r built a 1 J > 
; erpool & Mar er Ro He w . > 
tal P f rL ( 1’ y 
~ ; ome I “ ' s y s I ‘ 
Z ng wl that « the "I eld ‘ I 
flicials. 1H e“] He was t ¥ - 
‘ | I N beg s . , 
October 25, 1S61 | \I 
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y r 
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, ear } r , ‘ 
engine ‘ ( ‘ ; : 
how ersa , r g 
Knows f . © ( | Il | g 
Is t puter 1 eng hie 
r t git suggest« ! 1) ‘ ut WN “ 
11 f superheating ¢ ( _ “| ‘ Ke Wi 
| ! g machi ki l S | QAO 4 S g ‘ ( 
en y ( g ‘ \ g Nl 
ING iti ‘ ing Phe Del & C% 
the inventl« ! ‘ I ¢ Nat i{ 
‘ atie rt ng t ‘ S ge 
‘ 1’ ‘ Tl ” yg t ‘ t 1(n) v 
‘ engine « b 1] t it 
Sd Eric Napoleon III plan of ! ff y nd that Del e 
t i as tl gin Mi I i ‘ T 
I} e plans were ‘ ; w Pa 
g d, acknowledging tl ‘ ceniei ‘ ) | r y t 
g | w ‘ testif g |} 
ISG2. when t f r Civil War were ke t Ss Ec , at ‘ ‘ 
{ \\ ting it the Merrimac Wil rie en f F ay ‘ irries 
‘ t on the seaboard, destr ‘ scharg t t y r 
‘ el Washington Ericsson, the best 1 fif f exp ‘ For G il Gra i test w le 
! f la was entirely ignored He had bee ea citi al f at signe ‘ ‘ ‘ S } 
SIS i friend, DeLamater, was familiar with the plans s target te feet square. ten fee ‘ the surface f tl} \ ‘ ! 
‘ These plans id been the result of thirty irs’ s "4 i the distance BOO fee é han three se ‘ 
re conceived in his boyhood ‘You assume correct! la vare of what injustice I am doing Captain Ex 
riend Fox, in IS75, “that the plan of the ‘M I ean eve speak of his nelusive researches regarding a at 
1 « the observations of the behavior of timber ‘ gre e solar yg he bui ind ran in Beach Street. deve ng ter 
I kes I found that while the raftsman in his elevate abit horsepow " he dire ravs f the sur the , } 
ced ve little motion, the seas making over his nea b Eriesson.” of his numberless achiev nt TI | 
( I hose seas at the same time worked the sailing vessels honors and decorations almost universally confer 1 we | I 
’ nds He saw then the impregnable warship and onl) idered make an interesting talk He was 1 gnized | 
te ernment in Europe and most of the leading societies it wor 
August 3. President Lincoln approved an act appointing a He received in 1862 for his “ Caloric Engine of 1858” the | 
determine upon building ironclad steam vessels An adver silver Rumford medals. The prize was founded in 1796 ' 
t inviting proposals was published One of the first sets of Rumford. a native of Concord. N. H.. and was in the gif f e An 
ecommended for adoption by the Committee was presented by ican Academy of Arts and Sciences They awarded i 1S t 
s. Bu ‘ and he was awarded a contract to build the vessel Robert Hare 48 vears after its foundation. but 23 1 pa } 
tl *Galena.” He consulted Mr. DeLamater, many of inother was found worthy of the award. 
ival men having doubted her ability to carry the stipulated On March 9, 1SS9, on the anniversary of the battle of t M 
t of iron Mr. DeLamater advised him to go to Captain Erices to and the “* Merrima came to this man rest 
hos pinion would settle the matter definitely and with a On August 23, 1890, the remains of Captain I $8 
He called on Eriesson, laid the matter before him and wa on board the “ Baltimore ind sent to Swede1 1] ! g 
ted to call the next day for his verdict. It was entirely favor ment askea it. His adopted g rl t grant t 
Captain Ericsson then produced his model and plan of possibls nding him home on he nest irs 



























































































































































ENGINEERING CONDITIONS IN FRANCE 


Keturn of American Engineer-Delegates Who Have Been Conferring with French Engineers on 


Reconstruction Problems. 


S announced in THe JourNAL for December 1918, a 
invitation was extended to the American Society of Civil 
Engineers by the Société des Ingénieurs Civils and the 

(‘ommittee of the French Engineers’ Congress, for a delegation 

American engineers to go abroad to discuss some of the prob 
us involved in the rehabilitation of France. The delegation was 
ganized by the Civil Engineers with the cooperation of the othe: 

\:nerican National societies, and Past-President Charles T. Main 

tended as delegate from The American Society of Mechanical 

Engmeocrs, 

During the visit the French Congrés Général du Génie Civil 


pra resolution asking the 


Committee and the 


1 


formation of a permanent Franco 
French com 
tee were duly appointed by the Congress, consisting of a 


reneral 


Kinerican members of such a 
secretary and the presidents of the five committees with 
whom the members of the American delegation had been codperat 
follows: Ports and Navigable Waterways; Water 
Power; Roads; Agricultural Development and Technieal Eduea 
the engineers the American 
delegates consented to act temporarily as members of the inter- 


ing, as 


tien. To meet the desire of rene! 


national committee, and pending action in the matter by the 


councils of the several American societies. 
It is a pleasure to note that a return trip by a delegation ot 
French engineers is expected to oceur this month. 


The American engineers and interesting 
rip and upon their return two meetings were held, one in Boston 
Past-President Main and one in New 


ork where addresses were made by several members of the dele- 


report a suecesstul 


+ o> 
a wien 


‘ 


was welcomed 

cation. Reports of these meetings follow, together with the text 
address made by Mr. Main at 

entertainment by the Chamber 


priel 


Martigues on the ocea 
Marseilles. 


| Commeree of 


Dinner in Boston for Past-President Main 


HE January meeting of the Boston Section, which was held 
T at the Engineers’ Club, January 31, was devoted to welcoming 
Charles T. Main on his return 
connection with the rehabilitation of that country 


from France in 

Mr. Main was 
first welcomed at a dinner of about fifty members, after which he 
addressed an audience of members which filled the auditorium ot 
the Engineers’ Club. 


Past-President 


which Mr. Main 


was a member, were asked to consider ineluded commercial ports, 


lhe questions which the party of engineers, o! 


water power, roads, technical education, mines, mining and agri- 
culture. Mr. Main covered many phases of the work accomplished 
by the American engineers, and the following are a few of the 
points mentioned : 

The French engineers are very capable. Their knowledge of 
Their plans are made very 
but due to the almost universal lack of standardiza 
tion, with every man doing his work in his own personal way, the 
facility 


theory is perhaps better than ours. 
thoroughly : 


with which operations are completed seems relatively 
slow. 

In Paris a munitions works capable of turning out 20,000 shells 
a day was begun in May 1918 and completed in four months. 
This plant was of sufficiently substantial construction and was 
admirably arranged for speed and economy of producing shells. 
In another place a plant was constructed which at the time of the 
signing of the armistice was delivering 25 tanks a day. 

The France is leading to consideration of 
hydroelectric development, especially of the waters from the Alps 
and Pyrenees. This power is being largely used for electro- 
chemical industries and the electrification of railroads is being 
very seriously considered. 
are of efficient 
steam turbine. 


coal shortage of 


The hydraulie turbines which are used 
design and contain wheels similar to those in a 





Meetings Held in Boston and New York 


262 


A Franco-American Engineering Committee was formed 
American representatives were asked to serve as members o! 


lhe 
this 
Committee, which they agreed to do temporarily until they could 
report to their different engineering organizations 

A visit of the French engineers to the United States was a 
ranged for March next, when they will study the electrification 
of railways and visit the larger manufacturers of railway and 
power-plant apparatus. 

The actual damage to France caused by the war has been esti 


mated at about $14,000,000,000. This is for physical damage only, 





and does not include consequential damage. This approximate 
estimate of losses is divided as follows 
PO DONNIE 5. occas caencawes 20 000.000.000 franes 
POR TUITE uc cccicenccccs 5,000,000,000 fran 
For grounds, cattle and forests... .10,000,000,000 fran 
a ee . -20,000,000,000 franes 
Pan Diente WOENE. <6 sx aeaeaumor 10,000,000,000 tranes 


It has been estimated that at least 250,000 buildings were totally 


destroyed, 250,000 partially destroyed, and at least 250,000 aere 





of land so devastated as to require restoration. 
The French laws are such that an alier 
one-third of the capital stock of a Ire 
the control in French hands. 
Contrasting French teehnical schools with 
kre neh 


eunnot tat 


COMPANY, \ KK 


American schools, thie 


seemed to require less mechanical equipment; and 


actual working out by the student of problems similar to 
encountered it 


tan 
the daily practice of engineering, the 
handling of equipment such as electrical machinery and the doit 
of work on machine tools in the sehool shops, was muel: | 
mon than in America. 

The ability of the Americans in foreing construction work mad 
an impression on the French, who intimated that som 


might be desirable as superintendents and foremen it 


(merical 
their plant 

The suggestion of the French to improve transportation by t 
construction of more canals was not favored by the American er 
neers, because under the average conditions in America railro 
} 


ave proved more advantageous. 


Engineering Problems Connected with 
Reconstruction 


, 1 Ls’ 
PRESIDENT 


yRESS By Pasi Mat it Marticurs, I 


\l 
y E consider lt a very rreat honor al d privile re 1o in 
/ lowed to come to France to discuss with you the prob 
of reconstruction and redevelopment. We have 


try. many problems ot reconversion trom war o peace a LV 


- In our OWN CO 


We were unprepared for war, which was a possibility, and w 
unprepared for peace, which is a certainty. 

There bills contemplati 
creation of a commission for the discussion of such prob 


are now before Congress two 
labor, eapital and credit, public utilities, demobilization 

trial and mulitary resources, foreign trade, continuance o! exis 
industries, agriculture, adequate production and effective cist: 
tion of coal, gasoline and other fuels, shipping, shipyards, ow: 
ship of vards and ships, housing conditions, technical educat 
the supply, distribution and availability of raw 


foodstuffs, conservation of 


materials 
natural transportatior 
rail and water, reorganization of Government bureaus on a1 


resources, 


nomical and efficient peace basis, and consolidation and ame 
ment of acts of Congress. 

These are only a repetition of your own problems. In ¢ 
of the belligerent countries there are the same problems to 
except that you have the additional one of the reeonstructior 
the devastated territory. We shall be very glad if we ean b 
any assistance to you in any of these problems. 

Nearly all of the problems suggested are directly and indire: 
engineering problems, and the assistance of engineers wil! 
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needed now more than ever before, and the engineers should lool you are proceeding and should proceed with your future develop 
ipon them with a broader vision and should take a more activ ments. The principal projects should be considered together. and 
and helpful attitude toward public affairs and industrial relations the successive developments made as they will best fit hie 
ich thev have considered heretofore bevond the scope of then genera plar Competition may be ruinous, but concerted effo 
rk prove to b successful 
You have asked us to consider with you the proble of Har We have been privileged to visit some of the devastate: 
rs, Water Powers, Roads and Pavements, Agriculture and Teel nd to get a definite idea of the damage done to vour c« ! 
eal Educ ne \\ nnot express the depth of our svmpathy We « e O 
We have visited some of your ports and are very much i me a tance to ou in trans ng ou resslo han 
pressed with the great possibilities of their further developme: the citizens of own ¢0 ! 
| wild be presur ous of us to attempt in the short time () delegation is deep ndebte ( y 0 
} ‘ er he ipieet to whiel s ihe best methoc I ‘ eourte eh ere u 
‘ \ ! pac o Ameri ! ) ! \ 
, d navemer ‘ ’ On behalf « dele mn. | e to thar 
i or et de its repo vith definite recom é surtesies 


, Hens ee 5 ? | p a vie Knemeering Delegates Tell ot The 17 
re nade a report which may be | Observations Abroad 


( ‘ om il schoo ‘ I Ne \ ( ‘ ) } 
ve 0 r-y evelo ‘ el ee! 
el pore ( ol e «ae { ( I 5 le oe ‘ ( 
’ Ossib ( appear to be eu ‘ eerta er ' 
‘ se 0 ome or all o ‘ ! Spe \\ . ’ 
) hh price } 0 ) 
: ! I I 
, he expected that n ’ ( 1s , P 
( e investmer If th ‘ , 
rr spol 
I ed, Unless ty ( ( V 
( ou tye ir ( ( as re ¢« ! ar ‘ 
‘ ! ) ‘ p I? ‘ , p 
ese! re ‘ <s ‘ 
prop belongs to ther l « ‘ 
« . }) ae | = ! { I ‘ i Vv 
v ! ! re Cul aio : I ell n ( ( | re 
ere Wi r power! } ‘ ' ( 
Lhe d e | ive a ‘ ; , 
ul I er Within re onable ! \ ‘ 
‘ pDowe < ‘ I ‘ 
( he ( 1) ( I ) \ ! 
=. bu ne ' ri r e eS 4 . gs , 
only We have ha erv little encouragvemer ! ! 
( ( ‘ ‘ ‘ \ il ( ( ) 
\ r-powe ! ~ ow der drs . ( 1) S ud 
d it hoped that a bill will be passed which w he lib e Fret ' ( 
tO Slimulate deve opments We were surprised to s . ( \ ( 7 P 
y of Grenoble two high-head powers, which were ¢ Ine s IS a grea oO have one 1 ! 
‘ oped in 1868-1869, thus antedatine anv of the } r ar he best ‘ earl whe = - 
Opments 1 America t }) ed at every pportu \ ‘ desirab 
oOrtation problen il retting to be verv serious with us (mu cuns o to Frane tudyv an rel men ¢o \ 
( quarter of the transportation is tor the coal used os 
re lhe development of eleetrie transmission of powe1 Lheir engineering schoois are in the hearts « ( 
cle possible to change many of our previous methods « ey can ow, where they e no roon r lah 
usiness, and we are now discussing the feasibility of cor Xpansiol Une o © ministers said they were : 
ng steam plants near the mouth of the mines and a le ropriat rge sums tor teehr | edueat ind | 
! er eapacity than have previously been built We ill. I hope they will open their schools to foreign stude1 
nsidering the further and more efticient deve out undue petty requirements or restriction and I think ther 
ter power, and the running of great connecting trunk lines ll be, in the future, an interchange of our voung men with th 
the transmission of electrie current and the electrification of ung men. I think there is a good prospect of that proceed 
ulroads. lt these projects could be carried out a large pol Mr. Gee roe W. Tillson, a ¢lvil engineering dele vate. 
on of the railroad equipment would be released for other pul account of French plans and methods of road construet 
oses and less coal would be burned. the course of his remarks he said: 
personally, was considerably surprised to find that 


It appears to us that these are the general lines along which ai ® 
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question of roads was one for discussion, because | knew that the 


; 


French for many years had the reputation of having probably 


the best system of roads in the world. I was surprised that they 
new country of ours for anything in the way of in- 
that 
them, it was very simple.” 


subject. but, when we came to conter with 


It had been pointed out to the American delegates, however, that 


the deve lopime nt of motor tratlie necessitated new methods of eon 


struction and the two methods which seemed to appeal to the 


French engineers were the construction of asphaltie macadam 


v the penetration method and by the mixing method. 
“We told them,” Mr, Tillson said, * of the 
built in 
ood results that have been obtained and that they 


eonerete 


miles of 


roads that have been this country during the past ten 


vears and the g 


eould expect better results in France because they did not have 
le great ranges In temperature which we have here and whicl 
cause ¢racks 1n the concrete. They were, however, inclined to dis 


this method road 


approve ol because some vears ago a conerete 


had been unsuceesstul, and so without further experiment they had 


building. We urged further ex 


anner of road 


dropped Lillis 1 


perimental work and while our ideas did not appeal very strongly 


to them, the Congress, nevertheless, agreed to recommend the use 


of conerete where the materials were so convenient that it would 


be cheap.” 


The question of related to road building I 


special interest according to Mr. Tillson, American methods would 


finances as was © 
not do, for while they liked the idea of a special assessment, sucl 
as we have in this country, and seemed to think that it would be 
proper that the abutters on the road should pay a certain amount 
of the cost, under present conditions in France they thought it 
would be hardly possible to bring it about. 

The Mining Engineers were represented by Mr. E. G. Spils 


Le nhs 


the war this section had 60 mines and 18 were models ot 


bury, who deseribed a trip to the devastated coal regions ot 
Be bore 


nl ng 


applhanees. 


] 


The buildines were all stone or conerete, surrounded with steel 


massive steel 
Of all this 
broken steel. Not eon 


their 


struetures, washeries and grading with 


machinery 


and eoncrete storage bins and loading equipment. 


remains except tangled masses of 
take 
wrecked by shell fire, the Huns systematically cut 


nothing 
tent chance ol ben o 
the steel 


es of the railroad ways and with cables to heavy motor 


letting these structures 


wit! 
sup 
porting le 


trucks pulled them over. Every hoisting pump and machine was 


eithe r dynamited or broken up with sledges and every boiler 


showed signs of having been exploded from the inside, besides thi 


FUEL 


The Possibilities of 


PROBLEMS OF 


ENGINEERING 


Fuel-Oil Conservation Throug 


THe JouRNAL 
Am.Soc.M.E. 


some ot the 


shell The 


generators and motors had been taken out and presumably shipped 


pertorations in steel domes. electrical 


to Germany. 


The mines were tlooded by cuttin @ ditches to some of the shafts 


and laying pipes to the more distant ones through which they 


turned the waters ot the Somme canal. 
It is estimated that it will take 
halt 


about 


S000 000 ho. for a vear and a 
for dewatering. They have a small surtace coal deposit 


12 miles trom Lens where they are now building n 
A thing 


parent to the del vates was that the French are not 


powe r 


station from which to run pumps. which was very ap 


] 
SseCCK ING 


eers to aid in this work. 


and thev are woing to use 


help of foreign engi! 
of talent of their ow! 
exelusively. 


or less 
Hydroelectric Lewis B 
Stillwell. There 


to 6,000,000 


dle elopme nts were dis 


issed by Mr 


sat present, according to Mr. Stillwell, 4,500,000 


} 


undeveloped horsepowe rin I: ratice, and wil ile oul 


assistance in its development will be we 


lreneh practically otbing the teel walitv ot the hvdrauly 


art and the construction of tactories, 


have to learn from us in work, 1s that our 


respeet to the exper 
ence has been on a somewhat lar rer scale, He | dl Will rher pre 
sures. We can, however, assist them in standardizing their plant 
and systems, Kven now, such portant tTactors as Trequenes 
and voltage are ot standardized, and Interconnection, W ‘ 
so desirable, cannot be accomplished until a standard is universa 


ly adopted. 
They will also have to earry out the idea of standardization 


] 


ereat detail, if t ev Wish to get the eost of production down to a 
reasonable basis. At present, thi idea of individuality is earried 
to an extreme that is astonishing to us. The smaller manufacturer 
who makes a lamp socket, for example or the retailer w selis 


the lamp socket will eall on the manutactures 


ditterent trom: the 


other kind, on the theory that having obtained 
lus orginal customers he ea hold them as thev cannot met that 
particular type anywhere else. 

e were Mr. George W. Fuller, who 
discussed Freneh agriculture and finance; Mr. A. M. Hunt 


outlined the 


Other speakers ot the evening 


veloping their ports and the pro 
erland; and Mr. Ne 


Smiling Vall 


French plans for de 


posed east a d Wwesl 


railroad to Basle, Swit 


Lewis. who deseribed 
ot the Mari — 
Past-President Ch: T. Main, 


on the delegation, was unable 


Son ¢ atrip t 


rough the 


irles who represented 
to be present, due to an enga 


> 
at ; 
al Bos On. 


THE PACIFIC COAST 


h Its Economical Use and the Development of 


Hydraulic Power 


N harmony with the spirit of the times, fuel eonservatior 
vs. the great demand for power occasioned by our many wal 
industries, was the subject for discussion at a point meeting 
A.S.C.E., A.S.M.E., A.I.M.E., 
and A.C.S, at San Francisco shortly before the signing 


of the local sections of the 
A.L.E.E., 
of the armistice. Although the problems of peace now occupy 
our minds, we must be governed by realities, and much of the 
discussion given at that time is pertinent to the reconstruction 
period throngh which we are now passing. 

In addition to the papers which are abstracted below and which 
bear directly on the subject indicated in the title, others were 
Sever, U. S. A., Capt. Robert W. 
Major Sever 
told of the careful study he was making of the eleetrie power 


presented by Major George F. 
Brewer and Prof. Edmund O'Neill, respectively. 


situation on the Coast for the Government; Captain Brewer gave 


particulars regarding the various methods and devices employed 
in conserving fuel in England; and Professor O'Neill pointed out 


the numerous ways In whieh the chemist had been of servic 


solving problems connected with the economical burning of 


Fuel Conservation 
A. E. 


SCHWABACKER 


In presenting his subjeet Mr. Sehwabacker outlined the pla 
of the U.S. 
work. He 


more tons ol 


Fuel Administration for carrying on its importa! 
said that America’s war needs called for 100,000,00 
1918 than in 1917, and 200,000,000 tor 


This tremendous inereased demand had 


coal in 
1914. 
be met by most itensive work in three directions: 


more than in 
increased pe 
duction, eflicient conservation, and a distribution whieh would 

sure against lost motien, 


While every European country had decreased its coal produ 


1, S. Fuel Administrator for California. 

















MECHANICAL ENGINEERIN( 


“) tp 1 ty MPO OO toy {ul uv 1 en ol tiv Val ; ‘ 
639, 000000 toy ‘ | wer necessal ro our railroads, ) 
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rl W-orade henites and sub DILUMINGUS Ce = W State \r 
‘ na ( fuel to serve this Gusiry, appron 
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se 1,700,000 bbl. of fuel oil. COCSSATY 
Adi istratior ad endeavored to stimulate devel , 
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Central generating stations were recoe ed to ve : 
possibilities for fuel conservation than smaller dt 
} nts ( the ¢ I nation o less ‘ H1ent plant \\ : , el 
cr it we 
mnes ol power companies had been aceomplished crrectes 
localities through the efforts of the Fuel Administration oo 
lal savings of fuel oil and coal had been made possible, PROS ae ’ 
lar] n those communities where water-power plants had ton Tae 
ereonnected with those operated by steam, By the elos restrichior 
nsolidation of many so-called “ less essential ” industries. waisbinsass 
s of fuel, raw materials and man power had been made tremendo 
ble Tor war industries non-rent 
T 
Hess nights were estimated to have saved 500,000 tons of — “2™ 
. Systems on street railroads promised to save 3 p 
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Gas as a Conservation Measure 
J. A. Brirron’ 
The essential and fundamental elements of conservation are 
being taught the American people of today, who are rapidly 


learning their lesson and who patriotically desire to conserve that 
which the Government requests them to conserve. In reference 
to the economies of heat, light and power under the conditions 
of distribution as they exist in the north central part of Califor- 
nia, the alternatives for artificial gas are electricity, wood, coal, 
oil and the residual products of crude oil. 

Electricity, while fulfilling every expectation as a means 0! 
light and power, has never measured up to the standard of other 
means for producing heat. Heat generated by means of electri: 
resistance can never be a successful competitor of gas where the 
materials from whieh gas is derived are readily obtainable. It 
is also conceded that the transporting cost of coal and oil from 
which gas is made, to the point of manufacture, is materiall) 
less per heat unit than the cost of conducting electric energ\ 
to the point of its conversion into heat. 
f therefore 


The use of electricity 


or heating becomes at an economic 


material and man power. 


once waste ol 
The same truth would apply to lighting 
except for the diversified uses of electrie energy, its adaptability 
and the personal care that is necessary in the use of gas and oil. 
The lack of a good quality of bituminous coal in California 
renders its use as a competitor of oil or gas at once out of 
sideration. 


¢eon- 
When one considers the enormous amount ot 
required in the mining, transportation and distribution of coal, 
and the lack of efficiency in its application to 


labor 


the production ol 
heat, and the necessity for the removal of the residuals of com- 
bustion such as clinker and ash it is evident that it may be dis- 
missed from this discussion. The chief consideration can safely 
he given to the relative merits of oil used directly and of ail 
transformed into artificial gas by the modern process 
essentially Californian in character. 


which is 


In the modern process of gas manufacture from crude oil it 
is safe to estimate that not more than 7 gal. of oil is used, for all 
purposes, in the production of 1000 eu. ft. of gas having a ther 
mal value of 550 B.t.u. per cu. ft., 70 per cent of which is ap- 
plied to effective work in modern domestic appliances and more 
when used in large industrial installations. The distribution of 
gas requires no transportation or man power nor are these in- 
volved in the disposal of residual or by-products. It is available 
} 


to the smallest consumer as well as the largest and has been a 
most important factor in war work. 

The gas company in delivering gas to the consumer eliminates 
the coal bin, and provides hailing of material to any waste from 
the kitehen or factory. A much higher percentage of 
heating value is utilized than in any other form of fuel. 


or Gas means 


the total 
The 
man power, for all equipment is 
ready and manufacturers and industrials need not stop other im- 
portant work to supply the needs of gas companies. 
Oil-transmission lines deliver the material to the 
transportation facilities are released for other work. 
Engineers, firemen, laborers, horses and wagons and th 


use 


eonservation of 


plants ana 


men and 


minor 
materials necessary in the operation of small steam plants can be 
dispensed with if gas is the fuel. 
the 


Insurance rates are lower, for 


fire hazard is reduced to a minimum. 


Future Requirements of Oil 
D. M. Fousom * 

No one can measure with any degree of accuracy the quantity 
of oil under ground and no oil company can ever hope to secure 
in storage above ground more than a few months’ supply of 
erude oil or any petroleum product. A change in the demand 
for refined products is immediately reflected in the entire in- 
dustry. While it was rash to predict the future, the speaker said. 
he would attempt to point out in a broad way the future require- 


? Vice-President and General Manager, Pacific Gas and Electric Co. 


2U. S. Fuel Administration, Oi] Division. 
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ments of oil on the Pacific and particularly to emphasize the 
dependency of Pacifie industry and commerce upon oil. 

If the United States is to meet successfully the industrial and 
political problems which will arise after the war it must be done 
through inereased domestic development and through the ex- 
pansion of our foreign commerce. Furthermore, every boat that 
operates suecessfully on the Pacifie under the American flag 
must be an oil burner, and eventually these boats will be equipped 
with internal-combustion Diesel engines. 
for this. 


There are two 
In the first place the coaling stations of the 


reasons 
world are 
under the control of either the English or Japanese nations, but 
more important than this is the fact that only through the use 
of oil can America meet the cost of competition ul der the hand 
cap of the high wages which this country pays its seamen. 

Oil is a natural fuel for ships: with coal it is 
cheaper, easier to handle, and more efficient in use. It 


longer steaming radius to vessels. 


compared 
gives a 
The amount of oil required to 


At 


present we are not producing in this country enough oil to meet 


supply our new boats will tax our resources to the utmost. 
our own domestie requirements and the present estimates of the 
Shipping Board call for an additional eighty million barrels, o1 
25 per cent of the present production, for the support of 
merchant fleet. 

This can only mean one thing 
on land, It 


the new 


a smaller quantity of oil for uss 


is inconceivable to us as Americans that our fleet wi 
not be a success, but we will be unable to compete successfully 


the commerce of the world unless we provide oil tor this thee 
by conservation and substituting other fuel or power on la 
for the fuel oil we are now consuming. 


On the Pacitic Coast this presents an acute problem worthy 
talent in the Oil is our bes 
fuel, and California oil supplies two-thirds of the power, lig! 
western third of the United States. 
If we are to expand our own trade and develop products 
supply carg: 


the best engineering 


prolessiol . 
and heat over thi 


must have fuel for 


es tor our ships, we lactorie 


mines and farms. With the necessity for decreased use of o 


there 
no single to this probk 
Oil ised more efficiently both on land and on shi 
through the d velopment 
bustion 


where is the Pacifie Coast to get this power ? «61 beheve 


solut 


must be 


ion, but instead a joint solution 


and increased use of the 


hydroelectric power must be 


internal cor 
engines, and on land 
veloped and used on a greater scale than ever bi 

Intelligent 
1el—not 
servation 
itilized. 


Lore, 
conservation means eihmency in the use ot 


curtailment that cripples industry. Intelligent 
velopment of 


eost in 


also requires de natural 


resourees 1 
Regardless of the 


Pacifie 


money or the labor involv 


the streams of the slope must be made producti 


power. 


This program brings an opportunity to engineers—in fa 


Lal 


brings more than an opportunity—it is obligation to ¢ 


an 
Ineers and each individual to get out of 


society of ene 
ical groove and to use 


think 


Imagination, to use initiative, 


in terms of the future. 


Electric and Their Relations 
Fuel Conservation 


Consolidations 


BUTLER 


Since the beginning of the war the Government has grad 
eliminated all the more conspicuous forms of waste, and 
be necessary to continue this policy after the war if we 
compete successfully with the industries of Europe, all o! 
have been speeded up for war production in such a 
the speed can be maintained after peace comes. In Fran 
cite only one instance, 180,500 hp. has been installed sinc¢ } 
on three rivers of the Alps. 


wa 


The magnitude of this develo} 
san be appreciated when it is understood that it would ’ 
about 50 per cent of the peak load of all the power plat 
the state of California north of Merced. 
Production all hinges on power; power reduced to its sim) est 


1 Power Administrator. 
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1919 


terms means one of two things, fuel or water. The first 


this country, beyond all question, should be 
streams, 


slep 

it) the program ol 

io harness the 

world to inter- 

nnect independent power plants in the same locality, and inte 
held 

1] 


ls to which the electrical industry is heir. 


There has lately been a move all over the 


connection has been forth as a panacea for many of tly 
i The fact that inter 
United 
mutual savings of the 


nections are being made throughout the states anda 


er countries indicates that the interco! 
ected companies are great. 


er, if the di 


They would be much greater, how 
erse interests ol 


were harmonize 
ind the entire situation in any given territory were handled as a 


each company 


For a supply of 500,000 kw. for war industries in thi 
ist It has been estimated that isolated plants, in compariso: 


stations, require for installation twice the investment 
peration 


four times the coal, four times as many coal 


th their complement of locomotives, track and termina 


iilities, and four times the man power. Again it has been esti 
ated that if the whole of England were linked up with central 
tions located at economical 
100,000 tons of coal per annum would be saved. 


points near the coal 


suppl : 


is impracticable to attempt to show the actual savings 


he made n tuel by either interconnection or consolidatior 
iuse there are many unknown factors in each ease and whic! 
vy from day to da broadly speaking, consolidation would 
serve tuel in five wavs 

It would improve the vearly load faetor and the daily load 


tor beeause of the greater diversity of load, thus increasing the 


en of the steam plants; instanees of which are the econsoli- 
ntere nection of two companies, one having a large 
ne load in the winter and the other a large irrigat load 
e summer, or ol two ompanhies, one having an industnial 
ind the other a street-railroad load, 
In the ease of companies having both water- and stean 


er plants, the combined operation of water-power plants o! 
rent physical characteristies, as for instance a plant with 


al stream flow but without storage and a plant with a large 


y, would permit the carrying of peak loads by water power 


combination, would necessarily be 


without 


handled to a 
extent by steam by the company having the natural strean 
evelopments. 


It would permit the load to be blocked out to the mor 
steam plants, so that the less efficient plants would 
only on the peaks or would shut down if the combinatio 

cess generating capacity. 

In making extensions the combined companies would install 
nd more efficient units than the several constituent com 
f each company should make its own extension. In the 
lant higher-class boiler-room supervision would result 
nomics, 
ler consolidation existing plants would be enlarged an« 


ill 


nts would be built in loeations better adapted to handl 


lidated load, thereby saving fuel through reduced lint 


consolidatio . the loads wl ich eould be 


otted to a certain generating equipment are materially 


(_ be feasible to apply to regular service a 
generating capacity of the companies which 


held in 


lines would make the reserve capacity of any on 


otherwise reserve, because the interconnected 


ulable for the whole consolidated system. 
eral of these instances it is possible that the mutual 


Oo e intereonnected companies would lead them to 
eir plants to effect these economies; but in many eases 
l. leval nd othe r reasons would interpose objections 


e plants in this manner, which could be overcome 
msolidation, 
nomies effected in the use of fuel are only one phase of 


question of consolidation. Consolidation results in 


man power, in conserving capital and in reducing operat- 
nses; but perhaps after all the greatest gain would be 
the faet that under consolidation the problems which 


ne t 


erritory of the consolidated companies would be ap- 
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proached and solved with a mind single to giving the best serv- 


ice for the least cost. Consolidation does not necessarily mea! 


or state ownersiip. Until the means of transmis 


S10! = itl ave hee n improved Lhe problems ol Lie electrical 
tilities in each loeality must be solved locally, and in no section 
of the country is the industry of such magnitude that it cannot 


be organized and managed bY private capital. SO Many ol the 


10 : ( irge men to put torth the them are 


best that 1s in 
lost under government 


should be resorted to 


ownership that it 


only after everything else has been tried and has failed. Some 
can be |] inc’ to secure both the penenhtsS oL col 
solidation and ol private enterprise. Possibly the iltimate so 
of the matter will be found in some partnership arrange- 
ment whereby the state or nation will do more than regulate but 
ind Ope ité e elect ( l iit 
Sources of Energy Supply 
P. M. Do 
levelopment of the art of transmitting electric energ 
iy distances has made possible the development of many wate! 
powers remote from suitable manufactures or railroad center 


1d has been of particular importance in California where ther¢ 
is an abundance of potential water power and a dearth of f 


Water por 


wer deve lo 


pment in this state has been about equa 
divided between the northern and southern portions. In 1900 
yeregate installed capacity of all of the plants in the 
, rn part was approximately 15,000 kw [In 18 years 
ias increased to over 375,000 kw., or at the rate of over 20,000 
cw. per year. In addition to this there are also installed stea 
renerating piants having an aggregate capacity ol approximat 
187,500 kw., and yet with all of this development California 
today facing one of the most serious power shortages in 


In 1917 the five northe1 


generated 1,507,000,000 kw-hr. Approximately) 


large power companies in the 
e state y 

this was prod ied on steam, requiring 1,195,000 
bbl. of oil. The year 265,000 kw. 
ad, both energy and peak demand, is increasing at the rate 
of 10 per per year. 


16 per cent ot 


peak load during the was 


cent To meet this increase there will hav: 
to be provided each year additional facilities having an energ 


not less than 150,000,000 kw-hr. 
not less than 26,500 kw. 
The winter of 1917-18 was one of 


producing capacity of 


and a 


abnormally low precipitation. 
sual late storms during the past spring, the stream 
lows during recent months have 


established new minimun 


» steam plants which heretofore have always been considered 


sr s to be used only in emergencies, have been called upon 
to operate up to their maximum capacity throughout the entire 
2 ul the day. During the past few months approximaté 
1) per cent of the energy supplied in the northern part of the 
ut is been produced on stea 10 per cent from stored water, 


| stream flows. 


ind £0 per cent Irom natura 
\ forecast of the The only additior i 


enerev tiiat will be available other than that due to a more near! \ 


} 


future is not so bright. 
is 60,000,000 kw-hr. from the systems of the Ca 

Power Co. and the Northern California Power 
75.000,000 to 100,000,000 kw-hr. fron 


the Paeifie 


Gas & Electric Co. On 


additional 


the increased steam plants of 


the basis of an annual increase in load amounting to 150,000,000 

kw.-hir is additional energy, even with normal water conditior 

vill haz be sufficient to carry the load through the year 1919 
Unless other facilities are obtainable by 1920 there will be a 


more serious shortage beginning with 


o that year, which will be 
until 


provided. No new hydr 
developments are under way at the present time, and in view o 
the searcity of labor and 


other facilities are 


cumulative 
material no new installation of any 
than Without additional 
hvdroelectrie power to relieve the situation, there will be required 
for steam generation by 1920 between 3,000,000 and 3,500,000 
bbl. of fuel oil—an inerease of between 500,000 and 700,000 bbl. 
per vear. 


size can be made in less two years. 


‘Chief Engineer Electrical Department, Pacific Gas & Electric Co 
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District Steam Heating as Related to Fuel Assuming 6,000,000 units as the heat value of a barrel of oil, 
Conservation the overall efficiency is: 
Oe By MOOG Ss dn sn as ae sa ain a4 18 per cent 
H. S. Markey For Januar ee .... 5D per cent 
Bow Ast 66 essa zaacartesk Goalies 5) ee a aaa 
District steam heating atlords a means tor the conservation ot The variatio n the demand for steam is sueh that for three 
fuel. The reeords ot district steam heating over an area ol or four months the larger of the steam-heat stations is not 
approximately 56 city blocks in the business, hotel and apart- operated and tor about two months durmg the winter both are 
ment-house districts of San Franciseo, and operated in conjune- needed. This condition affects the etlicieney untavorably. 
tion with a main steam-eleetric generating station, show, tor uel would be still turther conserved if there were twice as 
example, a considerable saving. many consumers connected to this system so that its eflicienes 
Che steam is supplied from two well-eq upped and efficiently would be maintained the vear round. During the winter peaks 
operated central stations and is delivered through underground additional steam could be supphed direet from boilers held in 
pipes. Such a system should be economical in the use ot fuel reserve for that purpose. The amount. ot wl burned under 
oil, especially if turbo-generators are interposed between the these boilers for a month or two would be small compared to 
boilers and the consumers, because electric ent rey so generated the saving effected at the main steam-elecetme generating stations 
reduces the load on the main steam-electric generating stations. In a Vvear. 


The fuel burned in the stations during the twelve months end 
ing with August 31, 1918, amounted to 129,893 bbl. Maximum Railroad Electrification as ai Fuel-Conservation 
and minimum months were January (16,045 bbl.) and August Measure 
(7102 bbl.). ae 


During the same twelve months the stations prod wed GALL O90 


W. J. Davis, JR. 





kw-lr. Maximum and minimum months were January (947,030 

kw-hr.) and August (319,590 kw-hr.). In addition to the electric In making a study ef the possibilities of conser 

energy some power Is developed in a pair of large steam driven thle supply ot tuel through the eleetrifieation ot the railroad 
elevator pumps, but as this power would have to be estimated, no systems ot the United States, there are two points from wha : 


the s ib jeet mav be views 


account is taken of it in the records. A comparatively small 


number of consumers who are not within reach of the exhaust 1 The possible saving that may be effected b e replacement 

mains are served from a high-pressure main with steam direct of the steam-locomotive equipment now 1 e wil elect 

from the boilers. locomotives supphed with power from modern steam-elect: 
beeause of the electricity venerated the district steam system venerating plar tS of large capacity, s utably located wit : : 

is credited with fuel, the exact amount of which ean be deter to cheap fuel and water and distributing over ! I I 

mined only from thermodynamic considerations. An allowance ith-voltage transmission systems 

which is practically correct can be made as follows: The us 2 Saving to be expected by comparing the possible pert 


ances ot modern compound steam locomotives using high supe 


of steam turbines in the line increases the fuel consumption by 
8 per cent or 10,340 bbl. per vear. The main station generates heat with a system of electrification and power supply as abo 


from 80 to 240 kw-hr. per barrel, depending on the load, the deseribed, 


average for the twelve months being 195.2. - The electricity Basing calenlations on pre-war conditions, it is found tr 
venerated at the steam stations, therefore, reduced the vear’s the Reports ot e Interstate Commeree Commission that 
consumption of fuel at the main station by $2,900 barrels. The total gross ton-mileage movements of the railroads in the U1 
difference, 22,510 barrels, was actually saved. This amounts to tates for the year 1914 were approximately as tollows 
one barrel for each 285 kw-hr. generated at the steam stations. 
The high efficiency of the steam-heat stations is due, of course, 
to the faet that the heat contained in the exhaust from the tur Pon-M er ( 
bines is not rejected to a condenser or the atmosphere. ae ati ie ites 
The steam-heat stations are therefore to be credited with Seer mer agin ‘9 a nnn On a 
22.510 bbl. for the 12-month period, 3325 bbl. for January and $ Railway-compar 7 600,000.04 
1120 bbl. for August, leaving 107,383, 12,718 and 5982. bbl. 4 Miscellaneous freigt 72,040,000,04 
chargeable to steam heat for the year, for January and for ° lecomet aN veneereeres ; 
August, respectively. . aren ee se rity . on 
The steam delivered to consumers is all metered with the ¢ 
ception of about 5 per cent, which is used in open-jet apparatus Tota 1 ,043,960,000,000 10.00 
and which must be estimated for each consumer using such ap- 
paratus. This estimated quantity is added to the registration of 
the consumer’s meter each month. Including the open-jet steam In estimating the gross freight-ton mileage it has been ass 
there was delivered to the consumers during the 12-month period that the net ton-mile movement of the freight alone will be 
306,978,000 Ib. of steam, and during January and August proximately equal to that ef the ears. This assumption ap 
41,609,000 Ib. and 14,914,000 Ib. respectively. ot course only to the first four items. 
The steam is supplied to the consumers at an average pressure Assuming that the complete electrification of the railroa 
of 5 lb., and by the steam tables each pound earries 1156 heat feasible and desirable, it is at once apparent that a consid 
units above 32 deg. fahr. The condensate leaves the premises saving may be made in the total ton-mileage shown above 
at a temperature of from 100 dee. to 180 dee. tahr. above 32 the third item of the table, railway company eoal, the tor 
deg. To get an even figure assume 156 deg. as an average. Then movement may be reduced to about one-third by the 
each pound of steam passing through the premises leaves behind economy of electric power generation and a still further redu 
it 1000 heat units. This is the difference between heat put in will follow due to the location of many of the central p 
and heat rejected and is therefore the useful heat delivered to plants near the mines and to the use of such hydroeleetrie ] 
the consumer. as may be available. It would appear fair to assume, ther 
The useful heat delivered to the consumer per barrel of fuel, that the ton-mileage now required for the movement of railway 
works out as follows: company coal may be reduced to about 25 per cent of it ' { 
For the 12-month period......... 2 860.000 units or 14,400,000,000 ton-miles. The saving in this item wo K 
Py NNN So ai oui ninco mean 3,270,000 units approximately 43,200,000,000 ton-miles or 4.15 per cent \ the 
s 


ae ree 2,500,000 units total. 


1 


Engineer, General Electric Co... San Francisco 


1 Engineer, City Electric Co., San Francisco 














| SiXI lel Lon-mille 3 ement ¢ motive te 
be eliminate complet , aking ; } ve red 
O50.000,000 ton-miles or 7.15 per cent « e tot ) 
eleetrie locomotives Wi eretore find t ‘ 
rie ement « ill ’ p ‘ , 4 ‘ } | 
beer LDODrON! ely O6.130.000.000 ‘ ‘ 
| est l ‘ I rt rie 
) ] i ‘ 
’ ( ‘ ‘ { \ 
my S li e | 
( | 
4) ! ‘ i) ’ ‘ re 
el ‘ ? 4 ov re 
! re = i 
\l 
It } 
| ‘ 
’ ‘ ) ‘ om 
t l e tab 
? ) = 
‘ s. wher S 
_< « i 
( ? } ‘ ‘ ‘ ~ 
~ t — pss ] ‘ ‘ 
$a Dasis tor c¢aleu ‘ s ltoune Oo > W ours pel 
‘ 
! ( wan ALA 
I Cols ’ mn re rt ) ( | ec ca \ 
YOO OOO OO | ! > WwW ( sho bye ded () ” 4 
n ! ird mo nts and additional requirements 
pulssenger Sel ( iking 356.600.000.000 kw-lhr. as 
‘ S117 ‘ ‘ Completely ‘ aVats 
( . . p 1.84 . = 
or ! wy! ele i ! ‘ 
NM) ! ‘ \s the actual ar nt L cons ‘ 
! . 1ol4 ‘ ot e us rhe ( Y 
el oul « t basis ¢ } bbl. ot « Der ! ‘ 
1 ad to te proximately LZO.000.000 tons, 
) eX pect n case of complete eleett he Lov (Lt 
5 (HM) ns | s ab one-sl { the total eo; 1) 
e | ted Sta 
iy be ratsed that the above calculations are ra 
e steam locomotive as we are compari a highly efi 
dern electrie-generating system with a variety of stean 
es, many ot them of old and inefficient types, and that 
compound steam locomotives using high steam pressures 
superheats might accomplish almost as great a saving 
a ld bye obtained by electric haulage. That this can not he 
is due to a number of factors inherent to the two systems. 


‘lect of these factors may be seen from the 
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leulations in which the economy of a large turbo-generator 


operating under steam conditions demonstrated to bé 
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present to continue to lovally support the conservation move! t 
until the new organization was ready to relieve them of this worl 
At this session, which was held jointly with the American 
~ 


Refrigerating Engineers and presided over by Dr 
‘he Deve 


two papers were also presented: namely, Tl 
by Dr. Mary E. Penning 
S. De partment ol 


Vietor J. Az 


Society ot 
Jacobus, 
ment of a Standard Retrigerator Car, 
ton, of the Food Research Laboratory, | 


culture; and Refrigerating Plant Efficieney, by 
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Chairman Jacobus in opening the discussion inquired of Mr. 
Myers whether in his opinion the excellent results achieved in war 
time were likely to continue after peace had been declared, when 
one of the actuating motives, namely, patriotism, would not be as 
strong as during the war. He further would like to know whether, 
in Mr. Myers’ opinion, the power given the Fuel Administration 
to eut off the fuel supply in case there was undue waste, which 
was not corrected, had any important influence. Mr. Myers re- 
sponded that in no case had it become necessary to actually eut 
off the supply because the idea of conservation had met with wide- 
spread favor, and he believed that the good results would be likely 
to continue if means were provided for properly carrying on the 
movement after the war. 
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plant with the object of improving it to earn a fee. From the 
speaker's sad experience he feared that hereafter the operating 
engineer, especially in a small plant, would have the same dif 
fieulty as formerly in convincing the management that he should 
be supplied with the equipment and instruments required for 
economical operation. 

Joseph Harrington, Fuel Administrative Engineer for Lllinois, 
at the suggestion of Harold Almert, described a chemical method 
of removing soot from boiler tubes which, he declared, was ver\ 
effective. It consisted simply in throwing coarse salt upon the 1 
eandescent bed of clean fuel once every day. This would fill tl. 
furnace with dense white fumes, chlorine gas, which would attack 
and loosen the soot, whether it was a boiler or a domestic furnace, 
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Fic. 1 PropLeM CiaArt USED BY 

Edward N. Trump thought it a good plan to have every plant in 
the country fill out the questionnaires and have the statistics thus 
obtained tabulated; the Bureau of Mines could then step in where 
required and encourage the saving of fuel. 

Edgar G. Scott felt that a great deal of the success of the fuel- 
conservation plan was due to the fact that it reached the owners 
and managers of plants who ordinarily paid little attention to 
their cost of power because it represented only a small percentage 
ot the cost of doing business. No doubt the presidents of com- 
panies realized that the best engineering skill was behind the 
questionnaires, and that the force of the national engineering 
societies supported the cause. Hence their attitude was more 
friendly than in the ease of a single engineer coming into their 


FUEL ADMINISTRATION IN MISSOURI 


and whether hard or soft coal was burned. The soot greatly int 
fered with the rapid transmission of heat, and it was there! 
important to remove this obstacle to fuel economy. A pound 
two applied once or twice a week would keep a domestie furt 
in good condition. In the case of a 300-hp. Stirling boi 
equipped with Green chain grate, burning [Illinois coal, five 
dinary coal scoops of salt were being introduced, one at a til 
It took about half an hour for each scoopful to disappear. 
might take half a day to thus clean a dirty boiler, but if t! 
treatment was applied every day or two, the boiler would alwa 
be clean. After two years no sign of corrosion or deteriorati 
of the brickwork would be detected. 

Mr. Myers estimated from the results of an accurate test ma 
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been placed i the hands of every inspector and instructor, and 
posted in each power house and factory. 
resemblance 


noticed 


In its Power Plant Section this chart bears some 


that used by a power-plant designer, but it will be 


ereat number of items are omitted which such a designe 
iid use. His need is tor a statement of the inter-relations o! 
y piece ol machinery, equipment and apparatus which by any 


‘ould enter into his design, while this chart considers 


POssSLOLILL' 


subject coal saving. 


purely trom the viewpoint of 


\ similar comment should be made regarding the Power Us 


Section Naturally the details of every industry could not be 
neluded such a published chart, but only tl more general 
features common to a large number of industries in the state. 

e Committee on Power Use, mentioned in the Organization 
Chart in Fig. 2 as in each factory, would work out the additional 
items tor its own chart along the lines suggested here. This local 
work would be unde elp and guidance of the visiting 11 


structor and the engineers of the Fuel Administratio: 


The chart in Fig. 2 gives the organization as developed in the 


which Professor Hibbard had 


aistrict ol ‘harge. lhe oliice Was 


at Columbia, thus permitting the use of the volunteer 
number of men connected with the School of Engineering and 


the power plant of the University. Thu fuel 


work of a 
loeal committees 
the state fuel admi 
headed by Lieutenant-Governor Crossley, and were at the counts 


had been previously appointed by istration, 
seats which are the chief centers of population and industry in 
district. 
fuel requirements, production and distribution, and 
this fuel 


the eighteen counties ot the These committees had 
charge ot 
were naturally closely interested in work of conser- 
vation. 

Quite different from the practice followed in some neighboring 
states, this district made use of inspectors and instructors living 
in different parts of the district. In the summer of 1918 the Dis 
trict power plant, and from 


their chief 


Engineer visited every important 


engineers selected the best tor Is Several 


}) Irpose, 


‘ 


men were traveling engineers of pumping stations for oil pipe 


reneral managers 


W here desirable, 


lines or connected with railways. Some wert 


of power plants with engineering education, 
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area of 140 by 135 miles, 1t seemed impossible to carry on this 
work of inspection and instruetion thoroughly and efliciently by 
men located in on city, even though the men wet available, 


as the, were not As tne 


men could not be expected to be away trom home tor 


work was entirely wit salary the 
cousiderabl 
periods. 


Large 


scale may were used showing ea mau 
cities and their data, with railroads and time tables and som 
automobile routes; charts with power plants under each man, 
with dates of assignments and visits; 10 by 12 card indexes o 
each town and its factories, with all names, tacts, « acterist 


and other desirable data; maps for routing of lecturers and films 
“ tickler ”’ indexes tor keeping track of the work; and other time 
saving devices familiar to the organizing aud management 
engineer, 

Under Field Personnel and Loeal ¢ 
noticed the Advisory City Committee 


engineers of all the 


ommittees in Tig, 2 will be 


These committe 


made 


I 


up ol owners and cliuel 
with the leading chiet 


plants in the ely, 
engineer as chairman, unless an 


¢ 


or instructor resides there. Loeal enthusiasm is thus intensified, 


and the smaller chiet get the benetit otf 
their more expert associates. 

“Send a Miner Substitute to Pershing ” 
and spread among all the power plants of the district. 
knew that the 


Civil War a drafted man could send a substitute in his place. |: 


engineers 
was the slogan adopted 


general was born at Laclede in the district. In the 
the present war men beyond draft age, or rejeeted-or deferred be 
cause indispensable, were as intensely patriotic as those who went 
They enthusiastically took up the slogan in fuel conservation. Any 
man who was the means of saving one coal-miner’s annual output 
thereby released that man to carry a rifle in France or drive a 
ship rivet or make a shell. So if owners and engineers and fire 
men and shopmen could send their “ miner substitutes ” to estab 
lish freedom and liberty in the world, they were exceedingly glad 
to do so. 

easy task; they were not only waiting but aching “ 


Coéperation with the Fuel Administration became an 
' to be shown ” 
how they could help. 

in this conservation work of 
United States Fuel Administration hope that this most widesprea 


neering-esxtension seheme will in some torm 


Those whose hearts have beer 


miversityVv «o ne 


continued by the Government, that the new efficiency, the mar 





employers were imtervit wed and rave hear ty ana patriot ¢ agement engineering in power plants, may carry on its far-reac} 
consent that their subordinates should devote part time to this ing education and save human effort in a fundamental indust 
work. In a district where the powel plar ts are sc attered over ar supporting a ' ndnstries 
ee em, a a + TSN 
CORRESPONDENCE 
i 4 4a 4 
Epes nem to the Correspondence Departments of MecHanicaL ENGINEERING by members of The America 
Society of Mechanical Engineers are solicited by the Publication Committee. Contributions particularly weleomed 
are suggestions on Society Affairs, discussions of papers published in this journal, or brief articles of current interes! 
to mechanical engineers. 
Proposed Modified Form of Screw Thr “ad as an Suggestions have been made for a thread form flatted more 
4 : ar the U. S. Standar ei le ight serve as a basis to 
International Standard he | tandard thread which might ser e as a basi 
international standardized serew thread. Figs. 1 and 2 sli 
lo THE Eprror: respectively the suggestions of Mr. Burdsall and of Messrs. Bys- 
Numerous commentaries have been written upon the advantages and Ehrman. 
of standardization of engineering productions for use in this The diagrams suggested are basic and do not inelude s 
country. Now the theme has grown, until today the topic is Inter- details as crest or root clearance, depth of engagement, ete. T! 
national Standardization and the question becomes one involving lend themselves well, however, to the application of liberal c|: 
consideration of manufacture in all countries; also of what ance and tolerance without reducing the depth of engagen 
changes may be made without disrupting business. below that in some of the existing standard profiles. 
Those versed in serew-thread matters have from time to time Assuming a standard pitch, it appears that the following co: 
expressed themselves regarding the shortcomings of the Sellers or tions must be met: 
U. S. Standard form of thread, particularly in the finer pitches. A standard thread profile must be 
Among those that have so expressed themselves are Messrs. L. D. 1 No greater in depth than the shallowest existing thread 
Burlingame, Ellwood Burdsall, E. H. Ehrman, F. O. Wells and 2 Equal or greater in depth of engagement than the least d 
EK. T. Bysshe. The consensus of opinion has been that the crests obtainable in any of the existing threads 
and roots of screw threads should be flatted to a greater extent 3 With crest or root clearance sufficient to provide for tool r 


than in the U. S. standard thread. 


in manufacture, and for service 
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‘ no ier r reiyv to pro 
e partly ‘ relative narrowness () othe! 
production, both in the tool pro: Lore 
ned and maintained with mueh greater tic 
the shape of the Whitworth crest 
dified form of thread suggested by Mr. Burds as 
area of 17, 19 and 24 per cent, respectively, tor 4-1 
a in. bolts, and under test has show: increase 


at root varving between 11 and 12 per cent 


wlts tailed by stripping. 


orm of screw thread used on the well-known Liberty engine 


advantages 


es an excellent example of the possibilities and 


re to be gained through a greater truneation than that whi 


n the U. S. Standard thread. 


‘ting of the Gage Committee of the British Engineering 


irds modified torm ot 


Association in September, 1917, a 
Was proposed having the fhread truncated slightly at th 


slightly deepened at the root, the angle of thread and 


fective diameter to remain the same Arrangements were 


with a few manufacturers to make sample screws of this 
hed torm of different metals and forward a report. 
wine 


¢ to the fact that th 
tress of high production, a thorough trial was not possible, 


sritish manufacturers were then m 


| the Committee, as a result of the reports received, made th 
owlng recommendations: 
Designs 


undesirable recommend to th 


partment the adoption of this flattened form of thread as a 


was considered to 


mpulsory measure, but that tolerance of large amount might 
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Washington, D. ¢ 


Marine Practice in Valves and Fittings 


Professor Christie’s paper in MECHANICAL ENGINEERING for 


lebruary, on the state of shipbuilding standards, is particu 
opportune, coming at a time when the experiences of manutfa 
turers and shipbuilders alike have pointed out the great hindrance 
to production oceasioned — by nsufficiently or improperly 
standardized equipment. 

Standards About three years ago the writer questioned a: 
experienced naval constructor as to why the A. S. M. E. standards 


in flanges and fittn gs had never bee adopted by the Navy, and 
that the ol 
stronger materials in order to cut down the This would 


shipbuilders 


was informed requirements necessitated — thi Si 


weights. 
indicate a tendency to ultra-conservatism among 
rather than dependence on facts and logi 


The weight of piping in a ship probably never reaches five pez 
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cent of the total weight, and any increase in weight due to the 
adoption of standard dimensions and materials would be measur 
able in hundredths of a cent. the 
the 


without exception in the trade, brass and coppel 


per A striking example of 


standards is found in brass and 


Almos 


need tor cause ol coppel 


tubing. 


tubing is made in standard O. D. sizes, vet shipbuilding orders are 
for the most part specified by I. w). sizes; and the writer has 
ound the use of 12 or 13 different gages on each size of tubing 
etween 1!'. in. L. D. and 5 in. LL. D Such a conditv n is not 
merely uneconomical; it is ridiculous. Many times orders trom 


the same yara differ by one or two thousandths of an inch tor 


cases the gage 


the same Ll. D. sizes, and in many is expressed 


ten-thousandths 
nut 


Very likely this last is chiefly due to some cor 
No douht Lhiere - “ 


recent technical graduate. , 


sclentious 
reason to save money on this expensive material by keeping dow: 
to 


entirely cover the requirements, especially since the stresses in 


thickness, but certainly three four gages in each would 


size 


volved in piping under temperature variations are so nearly i 


determinate. Most of the failures in piping have been due, not to 


bursting =tress, but to apuse in erection, water bammer, and 1 


sufficient 
The 


material 


provision Tol 


expansion, 


objections lo copper pPilpine ure the expense, bot} lo)! 


and fabrication: low tensile strength: and unsuitabilits 


for superheat. Steel piping meets these requirements mucl 


better, the sole objection to it being possibility ot quicke) cor 
rosion The corrosion trom the steam side is of no more i 

portance than in land practiee, however, and the exterior con 
rosion, as Professor Christie suggests, should be cared tor by 
suitable painting Properly covered pipe should be sate tre 
external corrosion, provided the covering is kept unbroker 
particularly around joints; and well painted The covering 


presents a considerablk resistance to the flow ot salt witel alo YW 


the outside of the pipe. and if the pipe has a fairly high 


tempera 


ture there is little or no danger of any liquid ever reaching the 


pipe itself, as at the slow rate of absorption the liquid is 
evaporated before it can reach the metal 

Eapansion. More reliable provision for expansion can — be 
made in a material of high elastic limit hke steel than in copper 


as indicated by experience witli corrugated copper exXpansio! 


joints of multiple bellows type. 


These joints have not been treated as springs. They are ce 


formed by the movement beyond the elastic limit, and dependence 
is placed on the ductility of the material to withstand such hero 


treatment. This statement can be readily proved by compressing 


a copper jomt to its full rated capacity: will not return to the 


onginal tace-to-face dimensions, 


1 


The consequence ot this has been that the weakest convolution 


takes most of the bending, resulting in a fracture. This condi 


tion has been partly avoided and the life of the joint increased 


the 


corrugation, and more 


and outside corrugations, 


by adding spacing rings inside 
the 
or less equalizing the deformations 


limiting movement of any individual 


If this tvpe of joint were 


made of steel and treated as a spring, with no deformation e) 
ceeding the elastic limit, no trouble should be expe rienced The 
success of this joint has been successfully proven by an Englis| 
company manufaeturing corrugated-stecl barrels, whic as 
brought out a perfectly satisfactory steel joint without spaces 


An 


for making corrugated pipe either in 


Australian (Beiliez) company has also developed a process 


lengths or bends, 


straight 


has from 15 to 20 times the flexibility of unecorrugated 


We 


eare of expansion without resorting to packed expansion 


which 


bends. therefore have available suitable means for taking 
ots 
of the slip type. 

land practice ot 


Piping. The enormous and successful use in 


the lap or Van Stone joint, and also of the welded header-and 
line joint easts a doubt upon the wisdom of excluding them from 
marine work. 


No 


reason why these devices cannot be successfully used for marine 


tests have been published showing any well-grounded 


work. One of the particularly advantageous features of the lap 
joint for marine work is the loose flange and consequent ease of 
bolt holes. 


The tendeney in land practice is to increase the use of welded 


alignment of 
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work, and the writer has expressed the opinion that for extreme 
pressures and temperatures welding should be w 


Valves and Iittimas. 


Vt rsal 
The writer believes in strict specifications 


for the material for high-pressure steam valves. Cast steel should 


be used tor all high-pressure steam work; the use of semi-steel is 
unsate, as the mixtures are unreliable It would be better to 
encourage the development ol a cheaper steel casting than this 
hvbrid material of uncertain characteristics 

The writer's practice on high-pressure work is to use flanged 
olnts on everything of 3 in. and over; on low-pressure work 
(except for drainage piping under very light pressure) flanged 
oOlnts on } 1! and ovel No trouble has been experrenced with the 
smaller screwed work. 

rhe use OL gate vaives should by all means be ¢ couraged 0 
all line purposes the, are as tight iis lol Vaiives and ot course 
much reduee tretion loss For throttles and stop valves th 


globe or angle type will necessarily be retaimed 


Flanges. The writer does not feel that the revival of six-holk 
flanges in the small sizes noted by Professor Christie is either 
necessary or desirable Phe stresses involved voall sizes unde 
the A ‘a \l | standards were rured roms thre inne his 
consequel thy there is no exeuse tor a change or ! erround aT 
the six-hole flange permits of only twe positions of tanedlaare 
drilled titting. whereas the tour-hole dt ! per ‘ oul 
Phis is o erv. considerable al ‘ 

o be avoided 

Another desirable consideration ] favor of the pirehase of 
“Lanaara ACCesSsarics lel ais reauell i ts and I el vianlve 
that the makers of these devices are ado noth ‘ ‘ and are 
selling thie foods On thre merits lle’ «les] =~ are theretore more 

kely to be satistactor han where produced by marine designe) 
to whom they are only an oeceasional unde rlaking 

he lavish ise © DOraASS i! CODE! pripre could Drovanly tye 

uch reduced without any deerease in reliability kor mstanee, 


brass { 


pipe Is now mine or botler-teed lines, tor 

the short 

drum. 
Another 


ihe mills was the requirements for condenser tubes. 
ment 


except 


sector teed regula ne valve mnie thre howler 


caus Whiicl CHOTTHOUSTV restrieteos Live output ol 


The Grover 


and consequently the shipyards maintained for over tw: 


vears three lispection tests of such tubes that were meompatible. 


and in taet that forced the manutacturers to make a tube tl at wae 
not desirable The three tests were the hammer, pum ar d eo 
pression tests. The hammer test (crushing the tube flat to three 


times gage overall) and the pin test (expanding 16°. per cent in 


shed 


lye ‘ 
Welyvhtis across the 


clameter would be satisfactory if a solt tube were tun 


loading with definite 


But the compression test 
tube and limiting the 


the se 


Lute whiel 
he 


wra agaist erushl 


permanent set) requires a hard 


In view oO ason certain to occur is very 


Indes rrabl 


reason tor its adoption was ostensibly to 


t lacines 


n\ packi 5 


As a 


Corse 


too tightly with the 
} 


matter of tact, a hard tube can be ©1 heal Dy Dus 
packing as well as a soft tube, and rther, corset lacing 
abandoned Vvears ago by Ip-to-date mower-plant operat s 1 
iber ferrules. which are a better material ana with whi 
diffieult to crush ar tube The hard tube is eert ! oO ¢ l 
trouble if expanded into the tube sheets (as in the destrovers 
vet it required two veatrs elftort to get the compress<ton-te 


from 0.005 to 0.020. 


With 


and all other brass and copper tube the Society 


raised regard to both condense 

would conte 
lasting benefit, increase tube capacity, and decrease cost, 
ardizing the 


sizes and speciheatior . 


Bridgeport, Conn 


We are advised by Dr. William Paul Gerhard that in the 
nual Report of the Library Board, published in the Febr 
1919 issue of MercuHaNnicaL ENGINEERING, p. 183, an e1 


has heen made in stating that the eolleetion of books on eas « 
to the American Inst 


Gerhard states that these books were originally donated 


neering was presented by him Gas 
Dr. 


him to the Illuminating Engineering Society, and transferre 


the Library by that society. with lis approval 
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; : 1 vs ‘ ; The inter pter acts automatically and throne vet 
produced by 7’. neglected in comparison with MV. Further , , ‘ 
I str eous ie 0 ‘ ts olf f ! | rep col ning ‘ 
ny the opposing moments due to difference of the relat ' , 
rer to the nitial breakawe, whiel Sehionl Serpous 1 tselt pro 
‘ hie iter piel nel wings Tike rar il ) 4 ‘4 } } 
! aed 1 = ne Ollowed by unbalanced yp wer develop ‘ 
iid (' si 47 { ' : | ; 
, o - nterrupter is probably particularly valuable 1 the se ¢ 
In-engined planes, as such an aecident happening to one i 
I! T tiv y ] _ ; . ne ‘ 
Dtained, where @ 1s the angle between the original rect ‘ WOU Calise good engine to suddenly swine ( 
path and the axis of the machine at time t. and J the around and probably into a sp 
of inertia about the vertical axis throug the center of Tt mav be added that, trom this point of view, the inte rte 
practically plavs the part of the self-lockine differential as pre 
() e integration this gives the angular velocity enting the skid of an automobile on a slippery pavemer 
(' sin Pa cting in an entirely different manner mechanically 
The instrument is very simp ind mav be b ‘ 
J 
onsistiie of a suitably pivoted metal bar so mounted 
H / ~ fed | 
the angular displacement ind since & t/9, na plane transverse to the axis of rotation of the pro ! 
) , , 
2J | naer ormal operating conditions thre Iree movement 
”) ) ; , 
5 2rd CC sm Vat bar is confined to a very limited are in its plane ot el tt 
In actual flying the banking of the machine due to difference means of tension springs. The amplitude of this movement is dé 
the speed of inner and outer wings will cause the machine to termined by the weight of the bar, the intensity and fre 
ake the curve” and the centrifugal foree will balanee th the transverse vibrations of the engine and the opposing str 
teral force so as to do away with sideslipping. of the springs confining it. An intense oscillating shox trans 
= 
mir 
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verse to the engine such as an unbalanced engine propeller torque 
reaction resulting from the breaking of a propeller at speed or 
siinilar causes will foree the bar to swing through its full amphi 
tule, raise a trigger usually held by a compression spring and in 
this way interrupt the ignition through grounding the magnetos 

On the other hand, there is a compression spring—in itself pre 
sentmg an unbalanced foree—which is designed to prevent the 
bar trom disengaging the ignition latch as a result of eylinder 
misses coinciding with bad vibration periods of the engine, lateral 
shocks to which the plane may be subjected at landing, ete. In 
this way the interrupter automatically differentiates between 
harmless vibrations and intense oscillating shocks transverse to 
the axis of the engine which may eause a dangerous state of 
dynamie unbalance. 

lt was feared at first that the presence of this instrument would 
be apt to complicate ignition, particularly so on the Liberty en 
Actually, how 
ever, it has been found that no trouble results from its instal 


eine where the double distributor system is use l. 


Two types of interrupters have been developed: one of the 
Mecea type for magneto ignition, and the other of the breake1 
type tor battery-generator engines, such as the Liberty. (lerial 
lye Weekly, vol. 8, no, 23, February 17, 1919, pp. 1121 and 1141, 
t figs.. 


Italian Aircraft Engine as Redesigned in U.S. A. 


THe KinG-Bucarri Aviation Motor, G. Douglas Wardrop, 
\ = 


Mem.Am.Soc.M.E. An interesting feature of = motor is tha 
it represents practically a foursome assembly. There are fou 
Ca etal supplying one block of tour evlinders and like 


wise four magnetos, two on each side of the engine (Fig. 3 
The carburetors are specially designed Miller, feeding through 
separate water-jacketed manifolds. They are set low so that 


oravitv teed may be used and all four are identical, there ben 


no} ohts or lefts. 


Mig. 1 shows the carburetor assembly, whiel apparently does 
not very materially differ from the ordinary Miller carburetor 

The throttle valve is of the barrel type; the axes of all valves 
being parallel with the center line of the engine, the two car 


buretors (} Cut 


side of the engine being operated by one shaft 


which is connected with the valves at each end through adjustabl 
couplings. The shafts on the two sides of the engine are con 
nected so that all four valves move in unison, the valve openings 
being svnehronized by-means ot idjustable couplir 


rom the float chamber whieh is controlled in the usual manner 


the gasoline enters the jet holder in which there are seven jets 
with «dmll sizes from No. 76 for idling to Nos. 76, 75. 71, 68. 57 
al t ), These Jets progressively eome into action as the throtth 


is opened, thus gradually giving an inereasing supply of e@asoline 

Gasoline is drawn into the jet through the small hole in the 
bottom of the threaded end, mixing with a certain am ( 
sucked in through the four holes drilled in the barrel of the jet 
just above the threaded portion, This al Is taker trom the out 


, 
j 


side through the upper 3/16-in. hole in jet holder and passes 
down around the outside. of the jet to the tour holes mentioned 
The major portion of the air enters tf carburetor 


above. rh 
through the lower end of the venturi, which is 3 in. in diameter, 
passes up aro nd fhe jet bar holder. combining above this with the 


ric nixture rom the jets to form the proper mi ture tor 


Assembly of the altitude valve is shown on drawing (Fig. 2 


! 


This valve operates DV Turning the lever which is attached to the 
altitude-control valve. This valve has two openings in its seat 
whieh wher the open position register with two similar open 
ings in the stationary cover, thus making two free passages to the 
outer air, the size of these passages being governed by the position 
of the leve 

There are four outlets (Fig. 2), one of which connects to each 
of the four elbows, opening directly into the top of the float 
chamber. The float chamber is always in direct connection with 
the venturi through a 5/64-in. drilled hole opening into the ven- 
turi about 14-in. above the jet holder and into the float chamber 
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well above the gasoline level. Opening the altitude-control valve 
decreases the vacuum thus inereasing the flow of gasoline through 
the jets. 

Oiling is by pressure feed and spray. There is one pressure 
and one scavenging pump, both of the rotary-gear type. These 
are located at the front of the engine, driven directly from the 
crankshaft through a pin and slotted coupling, Figs. 4 and 5. 
This coupling is squared to the pump shaft but is not pinned, 
thus relieving the shaft of any end driving pressure. The gears 
in both pumps are the same except that the scavenging pump 
gears have a wider face. The oil is forced into the pressure line 
running the entire length of the erankease, An adjustable pres 
sure-regulating valve is located in the crankease front-gear cover, 
generally set so that the pressure gage whieh is connected to thi 
rear end of the main oil line in the crankease registers about 
1 Th 

This valve has holes drilled through the head so that there 1s 


always a certain amount of oil discharged on to the gears 








oo J 
1° 
— - { a 
4 Lo 
= +— 
hu s LLTITUDE-CONTROL-VALVI (Ss ini 
{ ooling water is e¢lreulated through the engine by means of a 


centrifugal pump, see Fig. 6, driven from the rear end of the 
left-hand crankshaft by a pin and coupling the same as ased on 
the oil pump. 

The cooling system from the pump inlet to the out/et elbows on 
the front cylinders holds 414 gal. of water. 

The pump impeller is 54 in. in diameter with eight vanes, the 


web being drilled with eight *¢-in. holes on a eirele of 2 in. 
diameter to equalize the water pressure 

The pump shaft is packed with a graphite-asbestos rope pack- 
ing, automatically held together under compression by a coiled 
spring acting on the gland. 

The pump shaft is hollow, the rear end being in direet com 
munication with the water in the pump ease. Water enter 
the shaft is pumped out to the shaft rear-bearing surface through 
a ¥-in. hole. Any leakage of water past the asbestos packing is 
drained outside of the erankease through a 54-in. cored hole in the 
water-pump body. The front bearing on the pump shaft is 
lubricating by spray from the ecrankease which collects on the 
shaft-bushing support and drains down into a ¥%-in. hole leading 
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to the bearing. Any oil leakage from the tront end of this bear 
ing returns to the pump, and slight leakage trom the rear end 
of the bearing is drained outside of the crankease with the water 
leakage from the rear bearing. 

There is one water inlet to the pump 2% In. in inside diameter 
while the single outlet is 2; in. in diameter. Water from the 
pump is forced up into an aluminum pipe with one branch lead 
ing to the rear end ot each of the rear evlinder blocks, water en 
tering the cylinders at the top of the water jacket on the exhaust 
side. A certain amount of the water circulates through thi 
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Ke re i I] ( 
Cylinder blocks are cast with integral water ckets, except the 
sides below the inlet and exhaust ports, which are covered by 
water-jacket plate held in position bv serews 
nstruetie of the water passages in the head of the 
nder is such that the valve stems and exhaust passages are 
uughly cooled 
\ll tour evlinder blocks are identical, the water passing fron 


rear to the tront eylinder blocks through openings similar 
to the inlet opening, leaving the front blocks throug 


Ssunliar opening, 


another 


lhe erankshaft is made in two pieces connected at the center by 


t taper and key drawn up with a nut. Each section of the shaft 
forms a four-cylinder shaft with the throws all in one plane, th 
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throws of the two sections being assembled at right angles | 
assembling the rear end of the front half is immersed in boilin 
water the tapering end of the rear section which is cold is ther 


slipped Into position and thie parts drawn together DV 


using a long-handled wrench. ‘The rear end of each complet 
shaft has clutch teeth cut on it for attaching the starter. All bea 
ings including the connecting-rod bearings, with the exception 

the center main bearings, are undereut. his results in a total 
shortening of the shaft of approximately 4 31/32 in. 1 ri 
sults in a considerable saving in the weight of various parts 











while still allowing ample bearing surface. he crankshaft a 
nes are bronze bus on r 

lieved at the parting line and in the majority of the ire no 
oil grooves at all. 

Contrary to the system used in the Liberty e e, the cylinders 
are ot 1ron cust n blocks ot tour. | ‘ wale! ackKkel 

egral, wit the exeeption ot the sides ol ( Viinder bio 
the inlet and exhaust ports, which are covered wit 
aluminum plate attached with serews, The evlinders a ( 
directly to the top of the ecrankease without the use 


but a gasket is used between the water-jacket aluminum vlates 


} 
bell 


and the cylinder. Provision is made for a liberal cireu 


water in the neighborhood of the valve ports, seats and guides 
The spark plugs, of which there are two per cylinder, are located 
at the side of the combustion chamber in elose proxin 
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nlet valves and are well cooled by the circulating water. lerial 
; lage Weekly, vol. 8 no. 22 and 23, Feb. 10 and 17, 1919, 51 
gs., dA) 
—— 
(i Xl i T : 
a WJ / \, 
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CEMENT AND CONCRETE 
INFLUENCE OF VibRraTiION Upon Concrett Deutsche Bau 


ung, Sept. 28, 1918 In conerete construction it is general 
beheved that vibration during the period of setting has a bad 
elfeet, so that it must be prevented as mueh as possible. On the 
other hand, tests made by von Bach in 1905 on the frictional 
resistance of iron remtorcement in conerete showed that this was 
inereased by vibration during setting and varied inversely wit 
the quantity of water present in the concrete mass, 

Che German Committee for Reinforced Concrete decided 
make irther tests to verify von Bach’s results, and the figures 
are set forth in a pamphlet of 88 pages, with 33 tables and numer 


The shak 


The 


ous photograplis oft tractured test beams. vibration or 


ing is divided into three classes, whieh are described in detail. 
test beams of a transverse section 20 em. by 30 em. were laid 
aeross supports 2 m. apart. They were made ot conerete eom 
posed of 1 part cement to 4+ parts of gravelly sand, or 1 part 
cement, 2 of sand, and 2 of syenite broken fine and reinforeed 
with iron rods of 16 mm. seetion. Both kinds of conerete were 
ised in three degrees of dampness. Fluid concrete is more sensi 
tive to vibration than concrete with less water. The precise figures 
or surface triction in the iron are not given. Technical Supple 
ment to the Review of the Foreign Press, London. vol. 2. no. 13, 
Dee. 24, 1918, no. 3619, p. 364 
GAS PRODUCERS (See Mechanical Processes) 
HYDRAULIC MACHINERY 
\ New Type of Water-Turbine Governor 
Water Turbine at THE HyproeLectric PLANT at KUBEL, 


SWITZERI 
stalled at a Swiss hydroelectric plant by the Escher-Wyss Com 


\Np. Description of a new turbine and governor in 
pany. 
This turbine was installed in 1915 and is rated at 2500 hp. at 


ot 500 


The turbine presents several interesting 
Thus, the 


alternator bed has to support only the weight of the shaft end 


u speed r.p).m. 


innovations both on the hydraulie and the electric end. 


and the rotor, but does not have to take care of any load coming 
from the turbine itself, as the axial thrust is hydraulically bal- 


anced by means of a special device. This balancing is produced 


hy the pressure of the water circulating in two annular passages 


located on each side of the runner. To make this possible, the 


runner has its two faeces carefully ground and so arranged that 
there is an interval of a few tenths of a millimeter between the 
runner faces and the corresponding surfaces of the side bracket 
If the 


runner should shift from its central position the pressure, because 


on one side, and the discharge pipe on the other side. 


of the change in volume of the interval, will rise in one of these 
annular passages, while it will fall off in the other, and this will 


tend to bring the runner back into its central position. 
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The most interesting feature in the installation is the new type 


of Escher-Wyss governor. Its general construction is shown dia 


grammatically in Fig. 8. and its essential characteristic lies in the 
act that the nu terruyptie in the roverning movement is a rule 
produced just at about the same time when it is necessat 

The double servomotor (2-3) 1s located in the easing (1 whicl 
also serves as iil ol reservoll The movements of lt double 
piston are transmitted by a special articulated lever 4) to tl 
vovernor shatt (5 which, in its turn, operates the gover 
organs of the turbine The distribution of pressure on bot! des 
of the servomotor s effected by means of the valve evr 
located in the casing, while the wear pump thus torees b 
passage (30) oil under pressure to the centrally located cham 
31) of the governor valve The same chamber a iis «oO 
nected to it the sarety valve (S loaded by means of ad spel 
which reculates the HAXIMUM pressure oft the oil im the roverno 
The chambers 2 and 32a) respectively located above and bel 
the rovernor Valve pro ide a means of escape to the o hal aire 
directly connected to the reservoir (1), while the central chamb 
33 and 34 wre col nected bv pissaves doce cane Shes to The ‘ 
spective eviinders y and of the servomotor, i dd 7. 
which these two sides of the servomotor can be places o co 
Inunication by means of a valve The edges ot the Ve ‘ 
valve as well as the distribution valve (7 and 7a) have o 

small amount of plav when the governing mechanism 

neutral position and the pump works then at only very rere 
sure, but this pressure automatically mses when governi Toon 
necessary so as to overeome the resistance ot the serve ol 

The stem of the distribution valve has two collars (12a) t] 


purpose of which is to limit its movements, and the distributio 
valve itself acts through two double levers (11 and Llw Det wee 
which is located the dashpot (18 This action does not ove 
directly by means of the centrifugal pendulum (13), but 

ected through a device ealled pre-commaned, the construction oft 
which has been described on other oceasions. This pre-com ‘ 
device is embodied into the upper part ot the centrifuga pend 
lum and, among other things, comprises a ditferential pistor ) 
The spring pendulum operates solely the spindle 14), whieh, 
turning with the pendulum, makes an integral part therein an 
influences the distribution ot pressure in the differential pusto 


A special arrangement is deseribed for very large governors 


The operation ol the rovernor during the process Ot speed regula 


tion is as follows As soon as the speed of the turbine and that 
ot the spring pendulum (15) rises above the normal value the 
spindle (14) is raised and the opening in the diaphragm i 
closes so that the whole pressure is apphed under the piston (35 


PAEVID AD WIV PWN MPP WA OVIOPrW 
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spinnin cthtaaedai a = o 
hic. | TACHOGRAMS WItH THE Oper Tyre or Escuer-Wyss 
GOVERNOR (A) AND THE NEW GoverNor (1B) OF THE SAME COMPAN 

This piston follows the movement of spindle (14) and raises the 


operating lever (11), which then instantaneously turns around 
point (19). 

The easing of dashpot (18) is then carried away by the larger 
| by 


Ino) raised 
very 


spring inside of it and the operating piston (7) is a 
(18). the travel of the 


slight, a short movement of the spindle (14), that is, a very small 


Since Ls 


entire piston 


the casing 
change in the number of revolutions, is sufficient to displace ove 
its entire path the piston of the distributing valve and thus com 
municate the greatest possible speed to the servomotor. 

When the piston (7) is in its upper position, this on one hand 
produces communication between cylinder (2) of the servomotor 
and the oil pump, and on the other hand opens the connectior 
and the outlet passages, which results in a 


hetween cylinder (3 
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movement tro ett Oo rel and produces the clos ‘ ‘ De ( ( 
double piston of the servomotor. During this process of gov ! itor hile 
rn. the number of revolutions of the turbine per unit of time ) ol irving tlh 
\ rine l if ervomotor has attained H posto eorre one ore 0 re 
! » the new loa 1) ! i this thy ! 
mstor 7 preserves - es positior 
Ti ‘ der o the dashpot cannot ol eon 
irthes Neverthel under th 
luence o eontinu erTenst i! speed 
pindle (14) « irae o rise together wit! 
rre-con or sD and lever (11 \ 
| i result the p on enclosed the dashpot ie! - 
| Ss «hisplaeced Upw ira ina COMDPTeSSes the Lipopve . ‘ 
} 
7 ’ | ol Bu soon as the speed o | | 
| 4 | -—~ —- 
the virnedte 14 ind henee the pre-cor \ | | 1 
nt nn 0 >) bean o tall down. the « ! | a | i 
! istiy 1s l ! woms it piston b s | 
;' —. | 
ause « e oil contained therein Phis ll 
mito he n | s hye op and to the 
t x 
r| 5 e of tl ' on of the d . 
Sas 
puter ‘ ( ! broucht o . 
dd Y ol thr ovement of elosn : WN 
erruple cl a happens immediate! be 
tte r ‘ cod curve Is exceeds 
) ‘ ) } } Positiol 
ervomotoa ‘ espor 0 ‘ w lone ‘ 
( ! ence ot the reer spring or 
hn rhe ( ! wl S VTi 
elon orresp ‘ ‘ he new lous ws LAA 
thes 
an eo ! the speed o he 
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iy ‘ SECTION AND DETAILS OF TH \ (C,0VERNO ON THE Ixt 
HlyprRaAtLic TURBINI 
1 , 
. 16) operates in the usual manner and may be ad gine, the Diesel o1 
a tor either positive or negative effect and tor isochronous MeClintock and t 
lation. The most usual svstem in the ease of turbines driving ease a brief sum 
’ : , 
phase generators is to give the auxiliary mechanism disadvantages of ¢ 
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INTERNAL-COMBUSTION 
ING (See 


kNGINEER- 


also Aeronauties )} 


lHe HiGH-COMPRESSION O | \\ 
(vernandat Comparative diseussio j 
compression ol engines Of vario ( C1CS, Ct 
ing the four-stroke constant-velume or Otto 
hievh-compression engine, the Hivid engine, the 
he Gernandt engines The write: cl 
nary of what he considers the a¢ 


ach evele. 
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In the Gernandt engine the fuel is injected into the combustion 
of the produets 
combustion which have been trapped at the time the pressure in 
the eylinder has attained its maximum. Mechanically this can be 
accomplished in various ways, depending on the general design 


chamber by supercompressing a portion ol 


of the engine, and the trapping chamber may be actually sealed 
by the use of valves between the supercompressing means and the 
in direet communication the 
‘ombustion chamber through very small injector holes. 


combustion chamber, or be with 


The injection itself takes place as follows: ‘Taking the case ot 
au tour cvele engine the tuel is deposited during the suction stroke 
in a between the the 

This fuel is passed 
timed valve. 
stroke the fuel attains the necessary temperature and the pressure 
rises in the fuel chamber. 


chamber and 
and 


compression 


small chamber combustion 


supercompressing means. metered 


through a mechanieally During the 
When the piston reaches its upper dead 
center the products of combustion previously trapped are super- 
compressed mechanically and foreed through the fuel chamber 
and the combustion chamber. 


Into (This sentenee is repeated 


verbatim from the original article. From it, it would appear that 
combustion takes place previous to supereompression. 

It is claimed that, contrary to what oceurs in the Diesel engine, 
he injection gas is highly heated and retrigeration has been 
practically eliminated, the amount of fuel necessary for injection 

that 
\lso there is no burning of the fuel until 
into tl 


It is « 


show! 


being so small the burning effect has not been impaired 


is actually injected 


combustion chamber. 


laimed that actual tests on this method of injeetion have 


promising results. No data of tests are, however, reported 


in the original article, except In answer to some questions during 


Krom these it that the e which 


t-in. 
which the speed ranges from 200 to 860 r.p.m. 
The 


} 


depending upon the fuel used. 


diseussions appears rine 


gave 


promising results is a bv 6-in. single-evlinder 


stationary 
engine No data 


. ‘ 
LO horsepower developed are given. 
150 to 500 Ib.. 


compression 1s about 


he control of the 
The 


Runs have been made at speeds as 


engine is entirely by the amount of fuel burned needle valve 


regulates the quantity of fuel. 


low as 200 r.p.m. 
No data are given as to the amount of power developed at the 
various speeds. Journal of the motive Enaineers 


Nociety of Aute 
> 
> 


vol. 4, no. 2, February 1919, pp. 112-118, fig 
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tober 


DESIGN 


IN SMALL MECHANISM 


N TION 


1918). 


Moderne. 
the present articl 


( Technique Or 
The small mechanism to whiel 
alludes is that of a size most commonly used in watchmaking, ete. 

It is not sufficient to have a knowledge of kinematics and forms 
of mechanisms to be 


nirst, 


able to design machines. It is 
familiar with the characteristics of 


necessary. 


to be small mechanism, 


then to know how to state a practical problem for solution, so as 
to be able to unite the experimental data whi 


to think 


are coneerned al d 


out tests on apparatus which are the embryos ot the 


machines to be built. 


The choice and the design of cams play the principal share in 


this second part of the realization of an dustrial invention: 
they are governed by simple rules that are ignored by too many 


inventors, whereas if these rules are followed the efficieney of the 


machine ean often be increased. 


pages of the journal. 


author treats the subject in considerable detail over eight 
The first portion deals with the general 
problem: this is followed by a section dealing with the elassifiea 
tion of types of cams and study of motions caused by cams and 
rollers. 
and, finally, the author illustrates his idea by deseribing a com 


The 


plicated machine for making the paper tubes for eigarettes. 


object is to show that there are rules and methods of procedure 
which should be followed in the process of mechanical invention, 
and that if they are carefully followed far better results will be 


attained than if 
ments are made. 


designed a large number of machines for industrial 


London, vol. 3, no. 1, Jan. 7, 1919, no. 3750. p. 3) 
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Section 3 discusses the stages of a mechaniea] invention, 


mere rule-of-thumb methods and random experi- 

The author, Mr, Emile Belot, has suecessfully 
purposes. 
(Technical Supplement to the Review of the Foreign Press, 
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MACHINE SHOP 


LOCOMOTIVE 


des Eisenbahnwesens, 


Boininc TANKS IN WorksHops (Organ fiir div 
Fortschritte Oct. 1, 1918). 


tive repair shops at Karlsruhe steam-heated boiling tanks have 


In the locomeo 


been installed, in which the parts of locomotives and vehicles ar 
cleaned before they are repaired. The tanks are large enough to 
receive the bogie frames, and the installation comprises the boil 
ing tank containing the washing fluid; the rinsing tank, in which 
the boiled articles are treated with cold water; a tank in whiel 
the washing fluid is cleaned for use again; and an overhead crane 
In one installation the washing fluid is heated by the admission 
of steam through nozzles, and in the other it is heated by steam 
cous. The advantages and disadvantages of the two systems are 


diseussed in the article. The working drawings to seale are re 
produced in plates, which are bound up with the journal. 
The washing fluid consists of 100 grams of 80 per cent caustic 


soda to 1 liter of water, the whole kept at a temperature of 


80 dee. to 90 dee. cent. The use of steam boiling nozzles is not 
recommended, as the solution is gradually weakened; heating by) 
steam pipes is m ich better, but the water must be kept stirred 


lifted to th 
storage tank at high level by a centrifugal pump, the 


The fluid is pumped out of the boiling tank and 
suction 
pipes inside the boiling tank having nozzles pointing upward 
The stirring ot the boiling liquid is now effected by means of a jet 


of air under pressure. Complete bogie frames can be thoroughly 


cleaned in 50 to 70 min., and the air jet is only required for th 
last 15 min. The cost of steam is the most important factor. The 
boiling tank is 7 1 ong by 3.213 m. wide by 1.500 m. deep, and 
the author gives calculations for the consumption required. Me 

the dirt falls tot hottem of the boil ne tank, ane the 

filtering apparatus in the high-level tank is not vet perfect 
With the large new apparatus it is found that a saving in cost of 


cleaning o 


the 


Cs were emplove dl, 


10 per e warnst former svster 


in which small tanks and the 


cleansing Is tar more thoroughh done Tech ca ‘ t) ple m 
to the Review of ti Foreian Pr . London, vol. 3. no. 2. Jar 
1919, no. 3839. p. 39 

THE Errect or Tem “GON Warer-QUENCHED Gaces. The 


t 


following information has beer \utomatie and Ele 
Old Queensireet, London, S. W 
»> 4} 


. diameter, 12 11] 


- Lpoprired my 
tric Furnaces, Ltd., 6, 
Two races ot in were heate« 


Waild-Bartield 


were quence] ed 


reads per inch, 


in a irnace, using the pyroscopie detector, an 


cold water. They were subsequently tempere: 


in a salt bath at various increasing temperatures, the effeetiv 


diameter of each thread and the scleroscope hardne ss he ing meas 


ured at each stage The figures are in 10,000ths of an inch, an: 
« mndieate the change —- o1 with reference to the original effect 
PARLE 1 
og 
hrea \ 
' } ") 
t ; 
‘% 
Scecler =i) ri ‘ ‘ 


diameter of the gages. The results for the two gages have b 
averaged (Table 1). 
Had these gages been formed with a plain cylindrical end pt 


jecting in front of the serew, the first two threads would have be 
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prevented from increasing more than the rest. The gages would to one revolution of the work piece The lead 
eight threads to the inch 


then have been fairly easily corrected by lapping after tempering 
at 220 deg. cent. Practically no lapping would be required if The lead screw is short (it does not reach to the back of the 
There seems to be no ad- driving belt) and lies well above the lathe bed and between the 


they were tempered at 340 deg. cent. 


vantage in going to a higher temperature than this. The same V-guides of the saddle. This position gives a more direct pull 
ck vree Oo! hardness could have been obtained with considerably less l 

distortion by quenching directly in fused salt It is interesting The lead-screw 
that when the swelling after water quenching does not tension of the saddle. It is not a split nut, the arrangement 


exeeed 0.0012 in., practically the whole of it may be recovered b: 


high temperature, but when the [ 


reme! 


than does the usual under saddle frontal arrangem 
nut is carried on a bracket rising from an ex- 


to note 





tempering at a_ suffierently 
} 

swelling exceeds this amount the steel assumes a permanently 

strained condition, and at the most only 0.0014 in. can be reeov 

ered by tempering The Knaineer. vol. 126. no. 3286. December 


20, 1918, p. 537, ep 


MACHINE TOOLS 
Precision Lathe for Cutting Serew-Thread Gages 
A Britisu Precision Si W-CuTTriInG Larue Description « 
| | \ Alty od llerbert. Ltd , ot Coventry. hey 












nachine tool made \ 
d, «le et 0 he singl purpose of cutting the thread o 
ew wore It is capabl of eutting a serew up to 5 u or 
viinder up to 61n. long and up to 2! 5 in. in diameter 
Altho oh the machine S ntended solely for eutti , 
rei s a true lathe and not a serew mae re rhe yo! 
olve center d the eutter is a ngle-pol Oo! « “ 
4 The « mavement an ti nal ic eontrolled h 
ea rew nd bo hye rn and the travelimg mo 
: } ‘ ‘ ) ri hee earing controlled b 
a ‘ ‘ n cutting accurate screw threads 
the arise tro 1) Imperfect alignment between the | 
: \ the line of travel of the tool. a cond - a oan , 
au » distortion of the bed, warm centers, se " q \ , x ‘ 1 
2) irregular or unsteady travel of the 
ol } ins for making small corrections in pite } 
dyus ¢ the tool in the shde rest to the corres r| erie 
( in y the faultv clearnu meat the om il the e1 0 8 
ri 1 rhe rreeise add ! ! he ‘ 
io cr « ‘ ‘ en all be overcome on al ( ri! : 4 
rienced man ot caretul method, provided he b ; al oe 
@ 4 rine iat ( he best ’ men serew ¢ = 
' ae i f s , ‘ 06 0) hs - es — 
close and s ined attention The new lathe has a 
‘ Tine ite he eutty ol screw ral ~ d 7” 
precision worl 
eral view of the lathe is given in Fig. 10. The stands ot 
verted east-iron boxes with walls of unitori thick 
! ‘ he feet is show1 section at A Fig 
e toot is b with a ball-head extensi which re 
“ {) Mm Ss se res i ! norizor il I ) 
The cup a close fit i the Son ket. while the others | I ‘a NVI ‘ x ™ { N cas 
‘ a wceommodate the movement caused b the 
of the bed under a chang ot temperature. All three being that the 1 erse motor ) od , } CeO 
eld down to the stand securely but not iarshliv: Che which t¢ vith a wo-speed PVE y eA? 
old that distortion of lathe beds is mainlv due to tving | hie read is eut corr vy to piteh in the so , e | | 
down at tour or more points and so producing on one “ be short hen the stec . irde! is thers ‘ ecessar\ 
ermanent stress by reason ot meq ialitv of pressure at that a screw ot, say, sixteen hreads to OO De ¢ i 
s and varying stresses by reason of the lack of freedon sixteen threads to, say, 1.001 in., but this margin w vary 
S101 flerent steels and perhaps with different diameters A 
headstock both centers are stationary or dead Lhe remelyv delicate ins oO irving the pitel therefore nec 7 
ved in with a carrier and is driven by a box pir and must aet evenly on everv thre: I} ariatio sO 
be borne in mind that only the serew eutth vr is done o1 tained by the rear shown at the front of the lathe | 13 | 
piece being previously finished to thread erest ertieal shadin rod carnmes a peg pass throug! its lowe1 ‘ 
The driving plate 3 lig. ll, revolves ona bearing sul and projecting into the slot plate attached to the bed of } | 
yr the tixed headstoek center, and has spur teeth eut on its The upper et d ot the shding rod is attached to a lever arm cor 
The driving spindle is driven by a three step pulley, and trolling the lead-screw nut hie sing in whieh the rod slid : 
f pinion B at one end gearing with the driving plate and a rigidly attached to the saddle and moves with the saddle in its 
at the other end gearing with the change wheels. When travel. If the slot is set parallel with the lead screw the nut w 
ain is set the plates carrying it are rigidly bolted to the be held stationary and the pitch of the thread will be eut true to 
. 50 that the wheels work steadily together. The wheels A the change-wheel setting. If the slot is set at an angle to the lead 
al B, Fig. 11, reduce the driving-plate speed to one-fourth of the serew the sliding rod will move vertieally and partially rotate the 
illey speed ; therefore the pinion ( makes four revolutions nut The slot plate is vraduated round its edge so tl af it mav he 





asli\ 


1} 


set to produce a Variation of piteh ell 
change-wheel setting The graduations 
h of serew to be eut 


Topeh ol 


in. diameter, less half a 


} 


stlat 


tool as shown at 
| 


l 


Is round 


>i | 


l! Cross =Ccl 


1 
t} 


it 


1) 
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Ith. “Phe 
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tal length Is about 


























my nl The erinding ana lappu fe end to any angle, and to the 
ecessaryv degree of ae racy, Is provided for in a wav which 
claimed puts this usually difficult operation within e reacl 
\ 
} 
D-H IH 
B-Screw ng Too and Shank 
: Fr 
a = © 
f\ es 
\ \¢ +) 
> » — 
wi ar ( Te 
4 ~*~ j . . 
{ eceeitetlis . eee 
| 
C-J g for Grinding Prismetic Block 
hig. 120 Derairs or Precision Latin 
olan unskilled Ope rator on a surtace grinding machine, A Diol 
for holding the tool by its shank is provided in a jig on a box 
hike base which may be seeured to a erinding-machine tabl 


The holding block rests at an angle on a prismatic block which sets 
the surface to be dressed parallel with the grinding table. Every 
thing, it is stated, is easily adjusted and secured so that by passing 
the tool under the grinding wheel the correct angle is obtained 
lhe grinding of the prismatic block is provided for by a jig, as 
rz. the 
surface of the block to be vround mav be easily and rapidly sel 
he gles 


thickness of a packing 


shown at (, Fig. in which a sine bar is embodied so that 


to give the correct angle. The caleulations of precise at 


of the prismatic block reduce to tinding the 
The various 


piece to be laid under the tree end of the sine bar. 
thicknesses have been tabulated for all required tool angles. 
Fig. 12 (C) the 


indicated at J” and the space for the packing piece at G. 


the surface of prismatie block to be ground 


Where gages are being produced in quantity the roughing and 


finishing cuts for the thread may be taken on successive 


; 
0 


settings 
It i 


el able dl 


the lathe or in two or more lathes operating in series. 
that this lathe 


claimed on unskilled t 


operators are lo 
produce serew threads of the greatest precision that can bi 
measured. One horsepower is required to drive the lathe and the 


total 
The 


nes... 


14 hundredweigh 
1918, pp SDS-5OO. 


the machine little 
vol. 126, no. 3287, December 27. 


weight of 


I nagimeer, 


dA 


Is a ovel 


+] 


MEASURING INSTRUMENTS 
Centrifugal Tachometers. Conical-Pendulum Type 
CON 


CENTRIFUGAL TACHOMETERS ON PRINCIPLE O 


PENDULUM (Zeitschrift 


rHt FF THE Al 


ad Vereines deutscher Ingenieure, Nov. 


16 and 23, 1918 The artiele is in two parts and deseribes tive 

main types of centrifugal tachometers. The general theory o 

each tvpe is given, a d the relation between wv. the revolutions per 
ninute, and x. the angular displacement of He iris oO ‘ nienal 

pendulum, = Worker ol There is tor enetl Th ‘ 

such that 2. 6B and a series of character! ‘ 0 
against x are drawn tor a range of values o ; 

Conieal pendulum with tlat-spiral-spring cor : 
ustrument the shatt. whose revolutions are to be ens 
tes TWO aliiis he tor toa eross, ench of wl ! ! 
ts center, 1e., about an axis at mght angles to tl 0 
| ach arm also earries a ball it each ¢ | Whe 7. rie ‘ ! 
centrifugal torees on the balls is balanced by that duc hey 
na flat spiral spring whose plane ~ parralle to thre “ 

Phe variable parameter ; uu this case he at le x \ ‘ 
he value ot % when wis zero lhe characteristic curves sho Nn 
positive values of x up to about 3H) dee rive he he raise 
neasurable speeds, and the most open space 2% IS pos } 
he Zero Position spring unstretched = SiC that ( ’ 
extended when the arms mweu om me cnt ware 
the axis 

The angular movement of the arms is communicated 
toa pair ot links to a sleeve which shdes on the revolving sha 
The axial « isplacerme nts of the sleeve are transmitted by means of 
conneciinge rod and erank to the seale pointer A) xeellen 

i 
— 
—_—_—_ 
— 
= \ 
= 
—— - 
a 
= 
—_— 
— 
— 
—— 
— 
— 
sz 
a 
—_— 
S 
— 
< 
FS 
_s 
Fic. 13 Leap Screw ann Nev or Preciston Lagi 
wiitorm seale over a tairly wide range of speeds can be cul 
in this manner: the best results are obtaimed if the jou co 
necting ‘rod and crank hes above the crank center wher e sha 
sat rest, assuming the axis of the shaft to be vertiea! 

b Conieal pendulum with gravity lead. This is an instrum 
on the principle of the Watt vovVvernol It can only be seal Tt 
imited ranges of speed. Characteristic curves are shown In \ 
the variable paramete! is the ratio between the distance o ! 
hinges of the arms carrvine the balls trom the axe of 1 ‘ 
and the lepeth ot the arms. 

e Conieal pendulum with linear-spiral-spring cont 
scheme is the basis of successful types of accurate tachograp 
lhe pendulum masses are jomed directly by the spring, and thi 
arms are hinged about the ends of a bar which ts at right ang 
to, and turns with, the shaft whose revolutions are to be measur 
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The angular movements of the pendul im arms are communicate 


MN 


movements are directly 


link 


mec 


hanism 


to a sleeve on 


transmitted 


record on a revolying drum. 


the 


to 


the 


shaft, and 


pen 


the 


which 


The characteristic curves are drawn with the unstretched le 


ol 


the 


spring 


the 


as 


variable 


parameter. 


They show that 
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principle only appheable to cases where the speeds to be e bar either es OF 
recorded are merely comparatively small variations from a co ere meg vor 
stant rue This latte ( he Sti | ( etrica ‘ ( i 
a (‘er tug tachomete) vith «itterer i r «arrive | the mai the ! patssee mre el nae i 
these ustruments the principle ol the orevolng centr hig. 14 \ Hore | - , a nr i .. er ¢ . 
tachometer VIZ i eonreal of rotati pene Wun cor reviles yal I re ‘ ‘ vee . ry 4 ( ‘ é 
meal 0 1! l ea, bu the method o revi l eccrieal ' . mm , ’ 
detleetu ‘ int ‘ ‘ illy aditters In « ‘ ! el . ‘ , 
metho rile hie - ieee 1 « t? ro | per ! , ‘ 
I | lie rela ‘ olle elrweel! oO Core ! wt . , 
one o White eonnected ‘ ‘ wie of hie ¢ fere ( oul ‘ or i 
thy he o heat ‘ en ¢ ren hre bye ‘ ! t ) 
fre) } , } } hollow | } speer 0 l ! 
eq ‘ ) ‘ o } arg) hie if ’ ‘ , 
; es * cai ; os pr 
‘ ’ el ‘ he abe mie ‘ 4 l 
pliacenit 7 ¢ coneenti a -~ can theretore 
placement of the axis of the two middie wheels of 








gear with respect to the axis of the shaft, and tl 
ment 1 rezistered by the indicator Phi rl ( 
‘ ‘ heir | ( il opp ( 
rest ‘ ‘etl ‘ “ the Horow ! 
| ix¢ Oo Those © }) rhe 
1) bye ner \ ‘ riche 
‘ 1? ial hig port thea \ i 
‘ ‘ or tw i ! ‘i 
os oa ee : ares hacer 
‘ ‘ t tviwe lhere ‘ ( Il ene 
wl ( re cine ’ i 
\ ! ( } evel me ale a4 ol} 
‘ ‘ re ) iT r nic x ine “o I ? 
To The « el ont « sie " str ‘ 
suitab he position of tl xed end o sty 
While is il Teil | other ene to « eh ) 
t the spring should be roughly at meht angles 
position of the arm earrving the ball 
Centmitugal tachometers with combined spring a 
The example given of this type is a comb 
and ts characterist 1 eurve wre ¢el 
on those of either ol hoth as regwar ng 
proportioag hetweet d 4 / i 
/ I’) | 
' a1 . An n. 38 
MECHANICAL PROCESSES 
‘ = | Deseripty ) 
, ‘ he } he S dard S« . | wv Co rs ak Se ws 1) . . 
Keonomy, P partie irl\ nleresti ten a ! | \ S 1) ‘ ’ 
int has o V beer rece! erect he ore ¢ It 
‘ 1¢ \¢ nm equipmel el methods « 
equipp Oo make Dole ity tor , oh 
rious mechanical processes : ' 
misic open-heart inane d eleetme (Heéroult e a gas-fired elect ris Irnaes e heated ¢ a 
(‘onsiderable ears s used to remove Il surtace ole ‘ Ss Oo Yi } 1) ( er L hie f 
! NWOOoMS ur-operated chippu ¢ hammers being provides eKles n i olutio ol suiphul ela ane ! See 
purpose, the work going on day and night, with elects o remove 5 r as esibl ( al 
ion during the latter period. Each workman engages rtnee \ I) | pple ! 
required to weal vougles so s to protesr ! el \ sha i! ( 
possible injury ( ‘ " e ore 
rom the chipping house the bloom goes into a continuous he whines a 0) ) : ad alo 
furnace and trom there it is delivered by a charging machine The drawing xtrel v hare 
23-1n. bar mill. This mill consists of eight stands of thre hecomes necess: }) rough a proce 
h rolls arranged in parallel and driven by a motor throug! lubing intended for ! purposes 1s gy 
eduction gears. Two electrieally driven tilting tables are place anneal, while boil G f urly sol I) 
on the front and rear sides of the roll stands. From the bar-mil Review, vol. G4, me ade mo, p ys 
Mls the bar is transferred by a runout table to the hot saw, whiecl ys., « 
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MOTOR-CAR ENGINEERING 


STEAM AGRICULTURAL ‘TRACTORS, Dahm Zeitschrift des 
} Deu her Ty } “? Nov. 16, 1918 This article, 
is well illustrated and is to be concluded in another issue, 
deseribes thi test road tractors constructed by the firm of Rh. 
Woll L.-G n Magdebure 
| ris tubula nd is designe yressures up to 10 
Os iperheate! s the smokeboy na Oonsists ¢ i 
or er Oo eC) il spiral wrought-1ro tubes of sma 
diamete e st n parallel groups at rou WW the 
stream passes, flowing in a direetion opposite to the passage o 
‘ st vases smokestack. stea eniperatures ) 
0 ck ‘ \ ins us superheate easily be obtained. 
| . rar boiler tubes are cleaned by means « 
a number small steam jets playing into smokebox in bot 
are ols \ ( etteet ially remove all matt adhering lo Lie 
tubes 
The b Ker Is 0 sullicient size to take ine Vale! or a 
20- to 30-km. run, and the engine is supplied with a steam-jet 
suction pump for procurmg the water en route. 
The control the engine Is so arranged at it can be driven 


forward or reversed DN the movement ol a single lever. The 
steam supply is automatically controlled for lulls, so that it is 
increased tor ascending aud decreased tor descending. This 


arrangement can be put out of action whenever a very heavy load 
is being hauled, by the adjustment of a single screw. 

In running this tractor as a stationary engine a great advan- 
tage is the tact that it runs as satisfactorily on the reverse as the 
direct, and, in consequence, crossed belts can be eliminated, and 
the automatic control is a great assistance in dealing with sudder 
intermittent heavy loads, 

These engines are equally suitable for all kinds of road traction, 
and the like. 
Supple ment to the Review of the Foreian Press, London, vol. 


no. 1, Jan 1919, no. 746, }). ig 


driving sawmills, threshing machines, ( Technica 


POWER PLANTS 


ELIMINATION OF OIL AND AIR FROM FEED : (De Ingenieur, 
Nov. 9, 1918). In a papel read betore the Ly partment ol Marine 
Engineers of the Royal Institution of Duteh Engineers by J. ( 


Dijxhoom, Chie Importance ol pertectly eiea teedwate1 tor stean 


boilers is dealt with. The presence of cylinder lubrieating oil i 


the condensed water is always a likely soures trouble. Numer 
this, as, lor 1n 


ous deviees are resorted to in order to overcome 


stance, trays with suitable porous materia roug whieh the 


water ¢an move posited 


forward and baekwar.d while the oil is de 
on the material; coke filters, in which the oil ad 


the coke: 


foreed through 


heres to the sur 


face of or pressure filters, in which the eontaminated 


water is filter cloths which retain the oil. 


None of these applianees have succeeded 11 completely remoy 


ing the oil, because it is in an emulsive state and divided into 


globules of less than 0.001 mm, diameter, which can pass through 
the finest filtering medium. Various precipitants are mentioned, 
but success depends in every case on subsequent filtration of the 
water through large sand filters, 

The tiny globules of oil can be made to coalesce by passilig au 
the water, and the author describes an 
for this using 
current at 110 volts while the water flows through the feed pipe. 
The electrically treated water is then sent through a pressure filter 
consisting ot pertorated evlinders covered with cloth and enclosed 
in a strong vessel provided with inlet and outlet stop valves. 
Such a filter has very little effect on ordinary feedwater, but, as 
the electric process described above causes the oil globules to 


electric current through 


apparatus he has designed purpose, continuous 


coalesce, the whole of the oil is effectively retained, leaving pure 
water only to pass through. 


A pressure gage on the filter indicates the condition of the filter 


cloth, which must be changed when the pressure rises much above 
boiler pressure. It is also important to remove the air from feed- 
water, and the author describes a special apparatus he has de- 
signed which automatically accomplishes this. 


( Technical Sup- 


MECHANICAL 


Phe JOURNAL 


ENGINEERING (m.Soc. M.E 


Ii Pu , s | re 7 Pre - London. 


plement [ 
i. 1919, , 


1, Jan. 00, p. 10 

ELIMINATION AND Recovery or Oi, rrom Fert D 
Inaenieur, Nov co, LOLS). \ account | ( 0 \ reco I 
plant used at the Central Station in Flushn l 0 
Perrett plant ised in England during the last 15 0 yeu 
teedwater is lowed to tlow throug! brickwot 
baftle plates nn it the botto t 
between the plates removed through a 
water and dn ele Puss ro i iraro 

The teedw . i ‘ ‘ ‘ 
metallic batth eS ed with conti ‘ S 
of 8 volts | sified olf a@ain separates a , \ he 
plates, and ca Tome x ered as betore hie ‘ ! 
passed through a coarse filter, which removes Ta 
oil. ( Techo i] Supplement to the Revieu ] / 
London, vol. 3. no. 2, Jan. 21, 1919, no. 3905, p. 41 
RAILROAD ENGINEERING 

Heavier 2-10-2 Tyee LocomMorives BUILT FoR THE PENNS) 


the locomotives built tor the Pen 


VANIA LINES 
sylvania Lines West of Pittsburgh by the 


ay scription ol 


American Locomot 


Company. These locomotives are notable for two reasons: First 
the total weight is greater than that of any engines of this type 
previously built and yet they are able to operate on 23-deg. curves 


Next, they are equipped with pilots capable of 
Also these 


tremely heavy though they are to be 


meeting require 


ments for road or yard service. locomutives 


used on a division 
grades. Locomotives with five coupled pairs of driving whe« 


and a lateral-motion driving box on the front axle cannot traver 
curves sharper than 16 deg., and the present locomotives had 


Woodward 
rear drivers to enable them to pa 


be equipped with the floating axle on the tront and 


ss 23 deg. curves 


The equalizing system 1s considered to be a very ul isual «le 


parture from standard American practice, namely, a tour-point 


suspension. The leading truck is equalized with the tront dri 
wheels; the three center drivers on each side are equalized togethe1 
and the rear drivers are equalized with the trailing truck. ‘The 
valve motion, which is of the Walschaerts type, has an extret 
long travel which is secured without excessive angularity by 
use of a long radius rod and a long link combined with an 
centne crank of large throw. This gives a travel of 8 ! he 
experience with consolidation locomotives has shown that 
theoretical advantage ot lone valve travel is borne out actual 
practice 

It is interesting to note that tubes of V2!» t climine ! 
used in the boiler. It is stated, in this connection, that while t) 
total heating surtace is decreased by the use of such large tub 


} 


engthened 
heyond a certain point the evaporation does not increase propo 
The 


is approximately 100, such a ratio beimg secured in 


experiments have demonstrated that as tubes ar 
nternal diamete1 
this 


Ob, no 


tionately. most desirable ratio of length to 


Instance 
$+, January 


(Railway vol 


figs., d) 


by the use of 2! 5-in. tubes. 


24, 1919, pp. 249-251, 3 


Age, 


New DEPARTURE IN 
installation recently tested out on a Chicago, Milwaukee & St 


FI REBOX CONSTRUCTION. Des ription of an 
Paul locomotive designed by the Nicholson Firebox Company, of 
Hl. 

The installation as shown in Fig 
and is so disposed as to displace the arch tubes hitherto depended 


Chieago, 


15 is called a thermie siphon 


on to support the firebrick. Each element consists of an 
steel itselt 
diagonal in such a manner as to resemble a flattened eornucopi: 
The lower extremity of the siphon is flanged into tubular shap¢ 
and is inserted into and secured to a throat sheet of the firebox 
to that ol 


approx 


mately square plate of firebox folded on along a 


giving to the tubular portion a slope corresponding 
customary aren tube. 

The purpose of the use of thermie siphons is double: 
to utilize to better advantage the radiant heat transfer 
able, and to accelerate the water circulation within the boiler. 


namely, 
avail 
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the ¢ reb is radiated trom the fuel bed and fron 
it ( ( I ee i e sipnons break up the 
‘ nere t! e rea , P 
on rie I re ; ’ y 
| ( ite ‘ " ’ i? t\ 
té ePTTI te Fie 16 t 7 ‘ . 4} 4 | > 
1 | it appears 1a rebox B equipped w 
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hic. 1) GENERAL ARRANGE NT AND SCHEME OF OPERATION 
i NICHOLSON TH i SIPHON FoR Locomotive B 
" Ss to bye , 7 
‘ ad at © « ( I ) 
erage €ross-se¢ 
! ey 
Ga 
4 
i res ‘ 
1 ' 
i | ant ~ , 
i vat ’ I I ‘ 
ca tould be doubk 
, \ ( clrreulati . C1 ed ane 
. » sinhons oug , lets in 
ct in the belly of the boiler, or remain there lon 
. t siphons are low ated so as to take ad ntave ( il ral 
t circulation in the boiler and give greatly added velocity 
lhe cold water fed in finds its way to the bottom o é 
ind slowly travels back toward the firebox. The siphons 
eir water supply trom this ordinarily eold zone at such a 
i rate that the cold water fed in is a uckly drawn back 1 
roat and siphoned through the hottest zone of the firebor 
it is heated up to the temperatures of the steam and partly 
porated, 
ihe water at steam temperature discharged fron he top o 
siphons travels torward toward the t t fl heet, thereby 


ie tront 
side 
the 
throughout 
the 


the 
circulation 


cold water up from the bottom of 


ater legs. Under sueh conditions of 
at a nearly uniforn 
should result 
revalent boiler troubles due to the unequal contraction and ex 


the 


maintained 


this 


temperature 


tte 
7 ~ 


oiler, and in a marked decrease it 


Mansion caused by wide Vamations in the t 
different parts of the boiler. 
he article describes in some detail and illustrates the method 


emperature ot water 





section A- K% S on XX 
hy ‘ I RADIATION IN Locomor! Fy OXES 
ITHO HE Us ( Ni ( SON THERMI Srpre 
nad e drat é é ( ( yf) 
crease in t ‘ e 4 st hlac ; 
f mos ‘ 
’ a “i or | i) 
) ) ’ y | ne , 
D 
I Wy 
1! 
: i ) 
i - 
Ly ‘ v } | 
He ' - 0 
x 16.1 ‘ led o ke 
i £ su 
f ¢ f tubes Y. y > j e 
H ting sur motive 
face <} t ] r ] Ooo 
eater SO.SS sq i) ra lengt 
Weight e1 82.560 } ocom 
We } loaded. 01.290 ke ind tend 18,2 m 
The engine has 80 mm. sideplay each side on the front whe 
and 25 mm. on the second and fifth coupled wheels for tun 
eurves. The center line of the middle inclined eylinder pas 
100 mm. vertically above the center line of the erankshaft 
two outside cranks are set at an angle of 120 deg. to ea yt} 
ind the middle erank at an angle of 130 deg. 31 min. to the 
hand crank and 108 deg. 29 min. to the left-haid eran} 
len ot these locomotives were supphied to the Military A 
ties at Constantinople. Several goods and passenger engines 
the type have been supplied to the Prussian State Railwa 
Technical Supplement the Fi é of the For n Pre 
London, vol. 3, no. 1, Jan. 7, 1919, no. 3747, pp. 7-8 
Articles appearing in the Survey are classified as ¢ compa 
tive; d descriptive; e experimental; g general; h historical; 
mathematical; p practical; s statistical; t theoretical. Articles 


especial merit are rated 


by 


reviewer 


the 
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The House passed a bill on February 18 extending the lite o 


t le Thread Commission foi 


the Senate 


Screw vear. The 

The 
remembered, was appointed for six months in October. 
1918, by. the While its 
anced to a point where a tentative report is being prepared, thy 
added the 


one matter at this 


writing Is now 1 for approval. commission, 1 


will be 


Secretarv ot Commerce. work | 


as if 


Lime ls much needed LO! completion of oso 


propel 


nportant and intricate a matter. 


Two ot our best-known engineers and edueators, a president 


dean ol 


and a past president of this Society, one a collewes ol 


engineering and the other a president of a technical institute, 
have recently made addresses bearing on the future of the engi 
neer and on what he must expect to do and become, and what 


viewpoint would seem to be necessary if he is to live up to his tu 
One address was made at Detroit b 
Ottawa by Past 


“hile in treatment they are different, in their appheation 


duties and responsibilities. 


President Cooley and the other at President 


Hollis. 


they polnt in the same direction, toward the service of the public 


Both addresses are reported in this number, the one by Dea 
Cooley under what he styles “ one of the finest titles | ever worked 
oul . An | noecupied Rung in the Mned eer's Ladder of Fam 
and the one by Dr. Hollis under News of the Er gineering Soe 


Ss. Read them. 


A.S.M.E. is 
either 


The headquarters favored with Treque! 
returning from France o 
Major W. B. Gregory, o 


member of the Council, returned atter 16 months 


visits o: members 1"e 
are theii 
New Orleans, : 


absence, having been engaged mainly n 


on av oO s. Recently 


waterworks constructict 
for supplying the railway lines leading to the western front. 

Major Gregory speaks appreciatively of the cordial relations 
which he experienced among the French people with whom jhe 
came in contact; of their appreciation of the service rendered by 
the Americans; and of their desire to show their gratitude by such 
means as are at their disposal 


JOURNAI 


M.E 


tnt 


ENGINEERING \M 


Son 


Another visitor was Prof. E. R. Hedrick, of the University ot 
Missouri, who is now on his way abroad to take charge of instrue 
amone the A. EK. | 
of Dean L. E 


\ ISCOnSIN 


tion in mathematics as apphed to engineerin: 


Protessor Hedrick under the direetion 


the 


will work 


Reber, Mem.Am.Soce.M K., of 


University of who 


is in control of the engineering and trade courses tor the soldiers 
A bret account of this educational work is given in anothe 
column of this issue 


The Spring Meeting 


The Spring Meeting, to be held June 16 to 19 Detror wit 
eadquarters at the Hotel Statler. will ‘ 1 end ne 
fessional feature an all-dav session devoted to the subject « 
dustrial reseaureh uw subjec which has receive reat ripe 
in this country in conseq ince of the Var and thr eCCOSSaTV dl 
us ial development ol eertan “ oul Iiclust es Cot ly t 
tures will be a report of the Aims and O ' (on ‘ 
WlOSE work s attracting Ww desp ead ; ( Tle thhone The Sect ! 
ol thre soclety, ane do sess le condue or n\ ( Let | | 
(committee and the Committees of the va \l Westerr 
~ elions 

One session will be devoted to a irveyv ot ine ! ‘ ‘ 
taking up ce) spects ¢ lal conditions p ‘ 
plovees” servic \t least two sessions will be ce i 
techhleal papers Particulars about excurs ! 

ires Cannot at this time be given, but it is me 

( wondert um rees ¢ ay re vill bye if ¢ 
members ile Lieu riends Who attend e 1 ‘ 

Don't forget the Spring Meeting—June 16 to 19 ‘ 0 

Cis © | nleres le Thi moles. } ) 

hividually v be diseussed at this e1 ‘ 
Note that the mee i! Opens oO Vonday J ‘ t ‘ ’ 


Secretary s Letter 


HE outstanding 


pe riod ol 


throughout the 


Hnrest is ato 


ons of the A. S. M. E.. which h 


uncertarmnty ane 


T 


an extended trip among the 


sect 


ist been concluded, 1 have tollowed pat hrougt he Cent 
States to Chicago, then through the South Atlantie States 
west to Oklahoma and ip to the northern border Kvervwhere 
this feeling of optimism is evident. [ have vet to find one 
engineer or man of busimess, who does not hint he e«vele o 
temporary business depression will be completed durmg tl} 
calendar vear; the majority say in six months, and no 
predict a shortage of labor within three months I have bee 
intormed of contra actually let for larwe increases polar ‘ 
certain Industries, to be begun as soon as weatner pe 

This condition in business obviously is refleeced in the outloo 
or the work of the ocmeties, local and nationa I mention lor 
first because | “un nreservedly tor «dey youl ‘ boy 
the local society first ot all. <Atter one has «ao his 
locally then he ma oi that national sometv which best serve 
specialty. 

Further, all local societies can depend on the support ot o 


national organizations in charging the members to bear thei 
share of the work of maintaining professional terest in th 
communities. The best means for effeeting such coOperation is to 


our Sections. and the sections of all the 


head 


other rational 


societies, lt 
up in the local society. As soon as this is accomplished 
every locality we will have a truly national spirit and a communi 


of interest. 


The usefulness of the local organizations in publie affairs is i 
lustrated by action taken recently by the Associated Enyineeri: 
Societies of St. Louis under the auspices of the Engineers’ Clu 
with reference to the proposed municipal bond issue of that eit 
Most of this bond issue is for engineering projects and const 


At a 


the Eneines I's 


quently the engineer-citizen is vitally interested. meet 


held to diseuss the subjeet the civie committee of 
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Club participated, and there was rv evident interest on the part In the ever ney a public dinner, preceded 0 i niorma re 
of all in attendance ception, was held at the William Penn Hotel, to which all member 
The one great necessity in the madustrial prosperit ol the of the Soeiety in Pittsburgh and cinitv were invited (mo! 
natior re arch and more research lndeed, i] we are even to the speakers yer ly Jol \ Brashear. Past resident ine 
<u} ve h less excel, in the eompetitior hich is to come, ‘ Hlonorarv Member. Am.Soe.M.] President Mortimer (‘ook 
reduce the unit cost to manufacture, and one oft e pote nd CGieorge HH. Ne ) Pre ( ) e | eers’ Sov 
ment of dome this is to conduet ndequate re searches kor « We ern Pen? 
i }) he | c \ ( low elle ney Ot the preset 
une cos r Ve da half to thre ‘ : . . : . 
Washington Office Opened by Engineering Council 
aol tie ? re tT) i) ‘ We ‘ ‘ a i! ‘ \i ‘ 1) 
pera ( Ww rs tit ran ol ‘ . 
\ ~ ’ { i ) 
‘ l | ! ro ( fn ‘ 
| re ( ‘ so 
) ‘ ) ‘ | at rie ? ‘ "’ ‘ ! ‘ 
iM ? ) ‘ ’ 
( ‘ ist ! lele ! rs “ ( 
‘ ia) ? ia) i] thre ‘ si? 
itte | C ‘ , 
:, er nelus ‘ we ¢ ‘ 
‘ win lomort hy ) 
\ \1 hy fee reel (0 ‘ } 
Lele ! ‘ i ') ‘ ‘ 
, " { ‘ ~ ‘ 1 
; » ‘ ‘ 
\ P i } 
: 
™“ { 
{} et 
‘ ~ { 
| i Vine s 
He; \ ers fe ‘ 
i ~ tp che ‘ 
I itle re ‘ ! ~ ‘ ‘ ‘ ‘? 
M. O. Let 0 
‘ \ | eel est aut ( « oe re re 
‘ I Natic ™ \ t Coon itte« 
SUVe epal ents he Covernme) ind th , 
sii ;' q e L ‘ uf 1 Manag 
«le > rie ! the orwat mie rhe BB of \\ =) r Cothivs 
, ~ inds \ om " ) “ mr soo ‘ 1) 
‘) ‘we, 1? ‘ | 1) ‘ ‘ ré I eers ri ! - I ‘ 
\ nyineerIng * Co ‘ . 
! ; rhe rit | | ‘ ~ i! ( l { 1 re i) 4 
\ hea ss x ne VV as r ( cle ‘ 
> : . Was} eton ‘ ‘ t ( s he 
Was represel ‘ ) hye ee] ( eis! rest ers ~ ! 
ind « rises vesides ( ‘ | 
‘ ‘ cs 1 ré ‘ \ ! 
es close elated to the Bur Chicago; G F. Swain, Bos 3 N. MM 
St. ] s:; L. D. Ricketts. W \) \) M. Ul S 
societies, oper Francis New } \ M. I New 6 
‘ ‘ ‘ Conn he Eneimee Soc W. ¢ L. Eg Y d B ! (j 
See ee ees | Mr. Leighton, the Chair was graduated from M 
’ ! euel ( \ \\ lt ou ssist ? ‘ ‘ Ss. Ge . surve real wit 
( W. R et waged ! ! Ss tote \ > 
Sereretar hydra ilics, water power. sewerage pollution. et: 
, : , a Discharged Engineers of |! Service Com- 
Council Meeting, February 22 he ; ; ’ “as 
‘ mission, New York, Ne einstated 
\ reg r meeting ol the Counel Was held nh Pittsburgch. Pa.. At thr dan lary meeth f the New York Sectiol = reporters 


On the morning of the day ot the meeting ar in tl February issue of Mer NI ENGINEERING, Mr. ¢ irle 
uspection trip was made to Dr. John A. Brashear’s observatory Whitine Baker. Mem.Am.Soe.M.E.. called attention to the actio 


| ebruary 22. 


nd shops, which was followed by luncheon at the Duquesne Club. of the Board ot Estimate and Apportionment in New York City. 


Che Council meeting was held at 2:00 p. m. mn the rooms of thu in the abrupt+dismissal ot some (0 engineers of the Publi 
Mngineers Society of Western Pennsylvania. An account of the Service Commission of the city. In consequence of this drastic 
uusiness transacted at this meeting will appear in the April issu action, the Engineering Couneil, representing the Civil, Mini 


| 


of MECHANICAL ENGINEERING Mechanieal and Eleetrical Engineers, arranged a hearing on the 
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aiternoon of January 14 in the Engineering Societies Building, 
New York, at which various representatives of city departments 
and o 


associations interested were present. 

It developed that the Board of Estimate and Apportionment 
had adopted in December what is called a “line budget” the 
pro of which the engineers, but 
whom no charges were made. 


IS1lOuS 


led to the discharge of 
of the facts de- 
veloped at the hearing and the very evident curtailment of con- 
struction and disruption of a highly organized staff which would 
occur if the order were allowed to stand, the Engineering Council 


In view 


acvalinst 


passed the following resolution: 

RESOLVED, that in view of the above facts, the Board of Esti- 
mate and Apportionment be urged to reconsider at once its action 
of December 30 and to make such appropriation as will enable the 
Public Service Commission to carry on with safety and economy the 
rapid completion of the subway work, and that the Board of Esti- 
mate should leave to the Public Service Commission, on which the 
law places the responsibility, the detailed apportionment of these 


accordance 
submitted to the 


funds in 
and 


with a practical schedule to be prepared by it 


soard of Estimate for its information 
[It is a pleasure to report that announcement was made on Janu 
iry JL that the 


appropniation 


discharged employees had been reinstated, an 

the of the Board 

ot Estimate and Apportionment sufficient to maintain the organ 
ation for the months of February and March. 


having been made at instance 


Educational Work of Our Army Abroad 


A great deal of interest is evidenced, both among engineers and 
educators, in the remarkable educational work of the A. E. F. 
abroad. This work has been developed under the efficient manage- 
ment of the Army Edueational Commission of the Y. M. C. A., 
which has the direction of the courses of study and the selection 
of the personnel of the instructing staff. 

The administration of the work, in so far as it is necessary for 
the Army to eodperate with the Commission of the Y. M. C. A. 
for its effective handling, is in charge of the General Headquarters 
abroad. General Robert I. Rees, who was recently Chairman of 
the Committee on Education and Special Training of the War 
Department, is now overseas in charge of arrangements for the 
military codperation. 

The work of the Army Edueational Commission of the Y. M. 
C. A. in this country is directed by Dr. James Sullivan of the 
Department of Education of New York State; and by Samuel C. 
Fairley, Associate Home Director. Abroad, the work is directed 
by a Commission consisting of Dr. John Erskin, of Columbia 
University, Chairman; Dr. Frank E. Spaulding, Superintendent 
of Schools of Cleveland, Ohio; and Kenyon L. Butterfield, Presi- 
dent of the Massachusetts Agricultural College. 


cr 
g, 
B 


Instruction is to be given at the various camps and at certain 
of the schools and colleges. The soldiers are to have the option 
of either five hours’ drill or two hours’ drill and three hours’ 
educational work per day. 
in the various departments. 


Already 18,000 men are taking courses 
An idea of the extent of the project 


are expected to take courses of three months’ duration in higher 


subjects at the various universities and colleges of France and 
Great Britain. 

It is expected that ateleast half of the educational work will be 
of the vocational type, which is under the direction of Dean L. FE. 
Reber, Mem.Am.Soc.M.E., of the University of Wisconsin, who 
has lately been in war work with the Emergeney Fleet Corpora- 
tion in Philadelphia. Assisting him are Dean W. H. Kenerson, 
Mem.Am.Soe.M.E., of Brown University; Prof. Frank C. Theis- 
sen, of the University of Wisconsin; Prof. E. R. Hedrick, Mem. 
Am.Soe.M.E., of the University of Missouri, and a number of 
other specialists. 

The Y. M. C. A. has been conducting a recruiting campaign to 
secure educational executives, and as a result of its efforts more 
than two hundred men have sailed and one hundred and fifty are 
ready for sailing. A million and a half of textbooks and 
pamphlets valued at one and a quarter million dollars have been 
shipped already by the Y. M. C. A. for distribution among the 
soldiers. 
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Engineering Council Acts on Public-Works Control 


A joint meeting of the Reconstruction, Public Affairs and Na 
tional Service Committees of the Engineering Council was held on 
January 28 to consider what action should be taken relative to 
legislation affecting the supervision of national public works. The 
importance of the matter is evident from the fact that the value 
of construction work undertaken for the war, in the way of docks, 
hospitals, storehouses, railroads, water-supply systems, ete., ag 
gregated $800,000,000 and that every year many million dollars’ 
worth of engineering works are constructed, operated and main 
tained by the numerous bureaus and departments of the Govern 
ment. 

The war work mentioned has been carried on under the direction 
of the Construction Division, 
Stall of 
engineers in civil life, 90 per cent of whom probably went into the 
work at a personal sacrifice. 
the 


reporting directly to the General 
the Army. This division was reeruited largely trom 
The law is such that 90 days atte: 


peace is declared Construction Division must go 


out ot 
existence. 

One item of legislation referred to is an amendment of the 
Military Appropriation Bill providing for the continuance of the 
Construction Division and the 


Construction Corps, to have charge of the property which it has 


its permanent establishment as 


eonstructed, including completion, operation, mamntenance and 
demolition. 

Another item is the Kenyon Bill, 8. would create 
Emergency Public Works with all 


federal, state and municipal agencies entrusted with the exeeution 


5397, 


which 


an Board “to cooperate 
of public works, and to stabilize industrial and employment condi 
tions during the The bill earries a 


special appropriation of $100,000,000 and provides tor turther 


period of demobilization.” 
advances by the War Finance Corporation not to exceed an ag 
detail and 
under control of the Seeretary of Labor in conjunction with the 
Emergency Public Works Board. This bill as originally drafted 
cives the Engineer Corps of the U. S. a large measure of 
control in the civilian works to be constructed under the 
the act. 

It was the sense ot 


gregate of $300,000,000 under the terms stipulated in 


Army 
terms ol 
the conference of the committees of En- 
gineering Council that the levislation providing for the Construe- 
tion Corps should be supported, but that the Kenyon Bill should 
be materially modified before its passage could be supported by 


engineers. 


From Col. Elliott H. Whitlock 


Col. Elhott H. Whitlock, former member of the Council of the 
A. S. M. E., writes from Toul, France, under date of December 
27, 1918, as follows: 

Soon after the first of October I was relieved from my work at 
the Engineering Depot at Is-sur-Tille and s2nt to the 
Army to join my regiment at Toul. I found our Colonel here 
in the Chief’s office as Executive Officer and I was made Supply 
Officer for the army, with our regiment seat ered all about the 
front, in charge of the depots and parks and also doing a lot of 
shop work. 


We soon got some more machinery up here and put up a couple 


Second 


of good-sized shops where we could handle pretty good-sized 
machine, carpenter and blacksmith. I usually spent one day in 
the oftice and the next going out around the different places 

We got our engineering materials out in large quantities and 
placed well up to the front ready for the drive that started on 
Novembet and then the 
armistice was signed on the eleventh and fighting stopped at eleven 
o'clock on that morning, and now we are hauling all that stuff back 
to the depots. 

Part of our regiment transferred the Third Army, 
known as the Army of Occupation, and we soon started for Ger- 
many. That was a very interesting trip, for we passed over the 
old front lines of both sides and on up into Luxemburg and then 
across to Prussia. It was a grand sight to see the American 
troops by the thousands marching across the Moselle River bridges 


ops, 


10, so we were al] ready to go forward; 


were to 
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into the enemy territory that Sunday morning, and an Inspiring Jacob Gould Sehurman; tlem I owne, Past-President, 


one, especially to those of us who had been so closely in touch \m.Soe.M.E 

with things for the past few months Manuscripts. to be considered in the contest, must be ailed 
(And now our regiment is all back here with the Second Army on or 

again, helping straighten out things and get the materials together, beard, 1 

and the machines brought back to the depots so it will be mm good | 
ape to move: and what 1s more, we do not care how soon thus is 

finished and the word comes to get ready to go home, tor there 


’ : eas Manufacture of Precision Gage Blocks at the 


not a one of us but is anxious to shake this country : 
on good old U. S. A. soil again. And I guess the most of us w Jureau ofl Standards 


agret h the fellow who, after landing in N. Y., said, “* The 
During the annual meeting of the A.S.M.E. in December, 1918 


Statue of Liberty will have to turn around if she ever wants to 


low me in the tace agan fi 


Request for Correct’ Addresses or me precisio eb r , , 
al Ghiadend racted the attention of 1 memb 
(he names listed below are those of members o the Soclet Cnnig I] nheard-of aceuras ew ; ree : 
whose addresses are eithe inknow! Oo! ipo. wl eh there = doub heir : eed, and the accuras d fa 4 . 
Che Seeretarv will be pleased to reeeive nformation regerdn nariso eth. tests of flatness nd par 
the present addresses of these members bv the interference method, resulted in mat comme! 
methor hott Ss ie nove ned ¢ ? erest 
\ppRi IN ow 


Samuel F. MelIntosh 
George P. Marrow. 
Sir Charles H. A. F. L. Ross. nel 

== 


PEL Ae DEE VEPEEDEDS 


Cant. Geo SB 6123 G St. N. W \\ neton. D. ¢ ‘ . a a 2 & oe os as ae 


at toe Been ® 





Ilu ii. i rave ms Ces Ave. B eM 


First Lieut. William Knight, 500 W. 174th S New York, N. } - 
Ragnvald Na iid ppine Vegetable Oil Co., Ine... GOS Fife Bldg 
Francis ( _ ‘ (iA Bis = Map i ie ~ . 
(ap fturritt A. Parl Mi Grar Rapids Saving Bldg (; 
g Mix ' 
i iD. R “77 N. 20th St.. East Orange, N. J 
Herbert S. Selindh, H Sugar Corpn., Swink, Colo 
Capt, Alexander C. Sladky, S82 14th St., Milwaukee, W \t that time there were exhibited several different sizes of p 
i. Pla Stratton, SO Broad St.,. New York, N. ¥ cision gages whic had been completed by the Burean Thos 
Capt. Joan Web 1413 1oth St., N W Washi gto Dy. ¢ who were To! inate ¢ ougt to visit. thre Br ine! Laboratom 


lames J, Zimmerman, 31 South St., Johnstown, Pa a 


reca hat the bloeks produced are of a cylindrical shape rathet 
than a prismatic shape, as are the similar Swedish gag: he 
Prize Essay Contest in Industrial Kconomiucs blocks are made cylindrical rather than prismatic for the reaso 
: that greater wearing surface is secured, additional applicat : 
National Industrial Conterence Board, Magnus W. Alex for direct measurement are possible, and the cylindrica 
Mem.Am.Soe.M.1 Managing Director, offers a prize o more economically manufactured 
sand dollars for the best monograph on al ne of th rhere is shown in the accompanying illustration one of eral 
? subjects sets of the evlindrieal blocks whiol have been completed thy 
\ practicable plan for representation of workers in determinu eneeis olf Winatenie ‘The warieds edie of them oct 
conditions of wor ind for prevention of industrial dis produced commercially to within an accuracy of 0.000005 
putes length, flatness and parallelism of the end surfaces It on 
C major caus inemployment and how to mit e thet found comparatively easy to hold the flatness and par 
in elheiency ol workers be so Increased as ake c the blocks to within about wo n onths of ar te 
wave rates economically practicable? special care absolute length may be held within this 
Should the State interfere in the determination ol wage rates ¢ However. for commercial sets the = 7 
Should rates of wages be ce finitely based on the cost of living inch mentioned above is deemed satisfactor 
How ea present systems ol wage payments be so pel lected The manufacture of these precision gage blocks is bei 
ant suppl mented as to be most eonducive to indi dua oul by the Gage Section, Bureau of Standards, in collabo: ol 
efliciency and to the contentment of workers? with the Engineering Division, Ordnance Department, Ss. A 
e closed union shop sus the open shop: their social an When it is considered that there has been de veloned a ne 
economic value compared. of about six months the art of making gage blocks more ac: 
> Should trade unions and employers’ associations be mad than those heretofore obtainable only in Sweden, where the manu 
I gally responsible : tacture has been carried on for 10 or 15 years as a secret process, 
(he Committee of Award is composed of Frederick P. Fish, the achievement represented in the development of the process 


(hairman of the National Industrial Conference Board; Dr. for manutacturing these gages commercially will be rea 
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The success in the de velopment of the manufacture ot 


Lie 


pre 


cision gage blocks on a commercial basis has been due largely to 
the efforts of Mr. H. L. Van Keuren, Mem.Am.Soce.M.E., Clie 
of the Gage Seetion, Bureau of Standards; Lieut.-Col. E. C. Peek, 


Head 


t 


the 


Gage Section, Engineering Division, Ordnance 


De 


partment; and the inventor, Major William EK. Hoke, Gage See 

tion, Engineering Division, Ordnance Department. In addition, 

the facilities of the Optieal Division and Metallurgical Division 
the Bureau of Standards, and the full cooperation extendes 

vv Dr. S. W. Stratton, Director of the Bureau ot Standards, has 
tele possible to realize a Verv rapid progress in overcoming 

intoreseen obstacles and securing blocks extremely aecurate 
itness, parallelism and length 


VMiachine-Gun Cooling Problem 





1 fie entions Section of the General Staff is desirous of ob 
Hnine solution ot the problem oft liproving the methods o 
ool whine guns u continuous tire, and the preve ” 
ot the treezinge ot the cooli hquid during cold weather when tl 
I Tid) ! = 
At preset he ordinary water-cooling svs S used - 
ecessaryv to transport several boxes of water tor each ew ! ! 
iels s the water in the coolmg jacket qu ; iris o stea 
luring ring Che following points shou " DSErVver ; 
mull ( his problem: 
| It should be easily obtainable 
>» It hould be easily earried 
, ae S ot be too eXPensive 
4 It must not injure the metal parts of the gun 
5 If possible. should be eapable of being used several times 


s to avoid ext 


sooo ra weight 
) \ mn Huy 0 Wiiste amuring Ist =liotlliel tye obtaimmed 
It must not be assumed from the above that a coo r syste 
or machine guns must necessarily tollow the lines of the preset 
vater-filled jacket. Anv elficient method of cooling will re 
serious consideratiol 
Correspondence in regard to this matter should be address: 


to the Inventions Section, General Statf, Arn Colle 


The Relation of an Engineering Society to the 
Training of Workers 


lwo letters ot veneral interest to 


envihneers Have ree ( 
by Mr. L. C. Marbure, chairman of the Committee on An 
ind Organization, relating to the present and future need t 
the training of industrial workers. That this is one of tl 


‘ 


greatest of industrial problems cannot be doubted, and it is eon 





te 


ended DY each of the writers that il should eome withu the ain 
and purposes of the “Society of the Industries.” Wi ire 
formed by Mr. Marburg that, as a matter of facet, his committe 

rec lo take lp the subiect of better tral ” or i intl 
workers under heading A5 of the program entitled Education 
Special Training. Quotations from the two letters fo 

U. Ss. DEPARTMENT OF LABOR 
WASHINGTON, D.C 
] get it vou have not ineluded in the outline of professi: 
paragraph relating to better training for industrial works 

(ot what value mre thy most excellently conceived plans ‘ 
re not hand men or women trained and sufficiently 

nderstand those plans, to appreciate their value and exec 
them with efficiency and economy ? As all students of developmen 
understand, this country has drifted into the habit of expecting 
recruit its skilled labor from other lands and has not in any adequats 
manner made provision for replenishment of its supply of skilled 


orkers The rising wage seales and habits of other lands hay 
dried up the stream of skilled-labor supply. Even before the wan 
broke out practically no skilled labor was coming to America Now 
we cannot expect that any will come for several vears. and unless 
American industries set out with deliberate purpose and broad unde 
standing to inculcate. training, we may find ourselves some fine morn 
ing with work to execute and nobody to do it. 

This is an engine *s job if I ever saw one and only engineers 
with professional ethics, with a broad point of view, with cultivate: 
understanding, can save the situation. 

C. T. CLA¥TON, 


Du 


eclor, 
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UNITED STATES SHIPPING BOARD 
New York Cry 
This seems to be i ject which she receryve ig deal of 
aitention from the AL.SMLE There at I believe, four distine 
hHranches in which the Seciety could " yrofitab interest itself 
und for which there s ua cistine need for cdetinaite onsideration «ol 
the part of a representative bods 
1 Legislation for regulating the conducting of traint work fine 
rhe wherel it shall e kep » «or iin standard 
maducted on certain svste ith vl the golg primciple 
possibly st ¢ sidering lie tu eod ed 
he ius at thriat isties i iy i \" 
val ad ilMe 
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SK ‘ t t ~ obeme ! 
e Der ri Ss “iM rm " ‘ ‘ 
ruining ¢ wos Wn t i eet ‘ ent ! 
1 ven schools. and 15.000 } o b j : shipva 
udes n by the vill ining methods of the Fleet Cory t 
R. V. Rickro 
Joist i? byl , gg “ 


Hk Gage Section of the Burea it Standards « 

TT known to a larve nut eroe \n ! ! 
re ured lim rare e ) ! ! ! ner ' 
or munitions « i ! s bb ) l t 
il idequate org ! asthe ~ ( 1»! 
met ods 1 sé il l is to permit t be i ie ‘ ‘ 

yr © Wie TV pes ives nel uv read ’ 
ring wages, protil ie dl pla ‘ vell as pree ) 
stabdaras, Siirine onots rial tbepara - 

lt dadition to e Gage Seetior Washinetor brane 
sectious have been established the Engineering Societies Bu 

YY West 59th Street. Ne York City. in the P I} 

ng, 22nd and Prosp Aver Clevelar Oj e i 
Buildin Bridzeport, Cont 

Up to the present time the gages =t 1} ’ 
heen either tor departments o e Federal Government mia 
hracturing conceerns Wwiio ere executing war ¢ tracts 
few weeks, however, quite a number of waves ive hee 
mitted by manutaeturn concerns engaged in peace-time 
duetion. It is the desire of the Bureau to meet t Ss Situath 
it is felt that the organization and apparatus developed for 
purposes should be maintained for the benefit of manut'actun 
during peace times. The future possibilities of this work, 
ever, depend entirely upon the cooperation seeured from man 
facturers. The future possibilities of this work depend entire 


The Bureau of Standards Gage Laboratories 





however, upon the eodperation secured trom manutacturers 
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It was associated with the Naval Consulting Board The Committe 
Wil discontinued in Decembet 

Crit committees appointed by Engineering ¢ neil have been the 


I Conservation Committes 
Publie Affairs Committe 
Patents Committe 

Water Conservation Committe: 
License Committee 


Nationa Service Conmitter 
The Engineering Couneil has establishes ott Washingtor 
1). « 
Invitations have been extended to three additional societic o have 


bership and representation in Engineering Council 


Kritz Medal Board of Award. composed of representa 


s chosen by the Board of Direetors of the four Founder Societies 
i ded the medal for 191S to J. Waldo Smith. “ For achievement 
s engineer in providing the City of New York with supply of 
vater The medal was presented before a large audience in the 


And 
The 


um on April 17 
lingineering Societies Building 


g hus been fully oe upied through 


out the year There are several applications for inereased space 
as well as applications from societies not now represented in th 
ruilding During the year the gratuitous use of the auditorium and 
meeting rooms Was granted for various wat irposes on twenty-tw 
occasions The taxes assessed upon portions of the building have 
been reimbursed by the six taxable societies \ change ais beet 
made in, the superintendent, al the bookkeey. sulling col 
and better efficiency, 

The” Society responded to the requests of the el Administration 
for heatless Mondays and complied with tl requests of the Board 
of Health of New York as office hours during the intlue ‘ 
cle ‘ 

Four men who contributed larg: of services neans to Unites 
het theerlg Society have died since thie st an il Heeling lr 
Frederick R. Hutton, Robert M. Dixon. Dr. James Douglas and D1 
Rossiter W. Raymond 

At this date the membership of the four Founder Societies 
36.000, and of associate societies 2ZLAOO, so th nu total of ST.500 
engineers now have headquarters in our building 

Funds for the benefit of Engineering Societies Library were 


tained during 1918 from the following sources 


American Society of Civil Engineers........ S4.000.00 
American Institute of Mining Engineers..... £.000.00 
American Society of Mechanical Engineers... £000.00 


1000.00 
5.00000 


Institute of Electrical Engineers... 


Endowment Fund 


American 


TrOm FANGOWMOERE FUNG. cccccvccecesses 


Income 


Total S21 000.00 
Library 
Salaries 


Income 


expenses 


(except Service Bureau) S15.197.59 





ee ee era er 3.05.90 
Supplies and miscellaneous expenses...... 1,682.27 
ND Se Faitic cane atin Saige wae Moiaca aes aie 
Unexpended balance ..............- —— $ 274.24 
Funds for the work of Engineering Council 
were provided by contributions of $4.000 
each from the Societies of Civil, Mining. 


Mechanical and Electrical Engineers— Total $16,000.00 


Engineering Council's expenditures were 











Secretary office ...... See tan ee shies wast wad atic 
American Engineering Service and Employ 
Si <3 5s cla wees aoa ne Swe baean es $,099.72 
National Service Committee................ 500.00 
War Committee of Technical Societies....... 2.21.68 
EN, Boro aaa wx a As wk sca 
NN od Salas baa Sew eed ae eed 13,589.79 


110.21 


Unexpended balance, December 31, 1918. 2 
7,759.61 


The income of the Society during 191S was.......... ST 

The expenditures totaled................2.. 72,342.28 
CO Be a | a eae sniccave ana ce a 

The surplus at the close of 1917 was...........0-ce0e- $ 8,116.10 

The gain for 1918 has been.............. DALIT 


Ra ek ae Ree ee eats ae gvers att 


Amount now transferred to the Depreciation and Renewal 
PE a ccdRererebsionwawedekdancda cheek nak news 8,000.00 
Leaving the surplus December 31, 1918................. $ 5,533.45 


1915 remains at $10,000. 
the total of the 


The General Reserve Fund established in 
The Depreciation and Renewal Fund is $86,165.78, 
two funds being $96,163.78. 

The credits to the funds have been as follows: 

From General Funds Interest 
$ 5,000.00 ee 

5,000.00 

5.00000 


1907.. 
| ae 
1909 
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Ilo. . 5.00000 
____ 1) Re ear eee 5.000.000 
> 5.000.000 


ook ae 
1914.. 


] nel 


Renewal F 


General Reserve 
Depreciatio nd 
Surpl 


The real estate owned by United Engineering 
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115. . 5.000.00 
1916 10.000.00 
LT Nothing 
191s S.000.00 
SSCL OM OM 
13.1655.78 
SVG TOG TS 
Beginning with 1915 the sum of 810.0000 mn ven 
earned, should have been added to the Depreciation 
Fund in accordance with the action of the Trustees 
114. or S40.000 for four vears of 1915. 1916. 1917 
the inmeome as not een sufficient and only Sw.000 
has thus been set aside 
The Funds held by the United Engineering Soci 
ISIS. were as follows 
engineering Foundation Fund 
Library Endowment Fund.. 


SOOT .G51 


s 


$1.947.171.16. The total net assets are $2.454.S02.S87 
The Finance Committee has \ effectively supe 
ounts, the assessments, expenditure nd the inve ‘ 


taries «of = letie for caretu el I 
manageme the uilding, and especially to Mr. A 
who has ptably filled tl post of om serene 
Engineering Societ The Foundation and Engineering 
The affairs of the Society are believed to be i 


condition 


President, l 


FUEL PROBLEMS OF THE 


Continued from pave 26! 


commercially 


practicable is compared \ 


compound locomotive working at maxim 


pressures al d ~ iperneat: 


Assumed steat 
Superheat deg fahr 
Vacuum (30 in 


pressure rage 








Temperature of s gv. fahr 
Total heat above thr. B.t 
Available nergy per » of Steam, ft 
Heat efficiency, per cent 
Efficiency of turbine including generator losses 
Efficiency of boilers, per cent 
Thermal efficiency of turbo generator 
328 OTS 0.75 
412 
B l r kw-ht it generator 
O.10S 
B.t.u. per kw-hr. at switchboard allowing 2.5 per n " 
iries, ete 
Assumed load factor, per cent 
$.t.u. per kw-hr. output of plant at 50 per cent load fact 
Lb. coal of 11,500 B.t.u. per Kw-hr. output of plant 
Assume average percentage efficiencies of transmission ane 
version from power house to drawbars of elec ori 0 
tive as follow 


Step-up transformers 

Transmission line 

Step-down transformer 

Conversion apparatu 

Trolley distribution 

Locomotive 

Combined efficiency power house to lo« 
'TLeo0o 


omotive 


B.t.u. per drawbar hp-li 0.746 
ree | 
Lb. coal of 11,500 B.t.u. per drawbar hp-hr 
COMPOUND LOCOMOTIVE WITH SI 
Assumed steam pressure, Ib. gage 
Operating steam temperature, deg. fahr 
Superheat, deg. fahr 
Total heat above 32 deg. fahr ,.t.u 
Available energy per Ib. of steam, ft-lb 
Heat efficiency, per cent 
Efficiency of engine (steam and mechanical), per 
Efficiency of boilers, per cent 
Efficiency from fuel to drawbar, per cent: 18.5 
2) 


$.t.u. per drawbar hp-hr 

oO.0002 
Assume load factor, per cent 
$.t.u. per drawbar hp-hr 
Assume standby and other unavoidable abnormal 
Total B.t.u. per drawbar hp-hr.......... 
Lb. coal of 11,500 B.t.u. per drawbar hp-lr... 
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0.75 


at 25 per cent load factor 


losses 


OH 
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COAN 


O oral 
tole steaun 
“ 
1345.8 
150 
| i 
17.660 
wu 
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ial Brief Accounts of the Sections Veetinas and Studen Ved 
! re ust about ! Lhe middie ol the act ( 
! e Local S ons work, and ne sa good 
ried ( ‘ ! ire \ 
I ct 1) i ( ( ‘ ‘ \ 
i \ ” Tie oute rie i Live i ‘ 
e Seetions ive vy resumed t r progral 
\ lted by the fluenza epidemic, and some exces 
eresting meetings are being held. or eXalmpile, ¢ 
rrica iccesstully on Feb lary + the first of its Fe 
‘ entions with the following program: 10:00 ! 
' MM e by Prot. TH. EK. Simmor \ 
leet ! ny Crane Development (III 
\ s « Machine Co iZ:au Dp. 3 hut 
( a - 2 | wing this Colonel] J. R. MeQ 
res S Kx periences | neers | 
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Case S \ ed S« vas | 
e ide by ¢ {. Otis o e War Indust: | re 
| t. Campbe e Ordnance D pant ‘ 11 
Guns Were Developed. Motion pictures taker \ 
‘< (; ( ‘ exhbibites ()ver tf ‘ 
wl dinner, 
ries . erest have been held OSLO? 
Ni Yor al ] addresses were made by the repress 
Lhhe ! sereties Who vent abroad at the ret est 
nee ‘ rance to conter on reconstruction proble 
! ~ ise at ‘ ‘ else where in 1 I= ! rite! 
‘ tM ‘ writing, is ! is sf nad 
2 si - i s expermences are being rep 
er ¢ Wher e has completed this trip ar 
‘ templates rt middle of March, he w 
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AMONG THE LOCAL SECTIONS 


Mercia ‘ 


llartford « the A.S.M.I staft as beer 
War Department, and has now return 


on wit sections allairs, He has recently visited 


ron, Ene, and Buffalo 


meeting ) Tlie Meetings ( omunittee a entative 
e Spring Meeting was laid out and one of the 
ssions Was assigned to the Mid-Western Sections 


‘ { 


o procure the papers; and the Chairman was instructed 


and find out to what extent the suggestion could 
et. If it materializes that the Sections earry out 
th the Detroit Section responsible for the enter 
whole convention, then the Sections will truly have 
tant part in the Spring Meeting. 
1 the Aims and Organization Committee should 
time. This Committee hopes to have a meeting 


1 Mareh. and before long the section de le yates W 1] 


elr respective Local Seetions the matter otf assign 
neeting to the discussion ol this Committee's pro 
same connection, Loeal Committees should have 
sts tro delegates for the appoimtme nt of sub 
each Section to s ipport these delegates; to date, 


ons have made such appointments. This Con 
is very urgent, as the field is enormous and _ the 
o make a report by the Spring Meeting. 

between the Inerease in Membership Commiuttes 


Sections has been initiated bv the former Com 


! Local ¢ 
ol ‘ er 1) ix 
( ) l uve ) ! ‘ 
VO Inajor col LLec l ) 
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An Unoccupied Rung in the Engineer's 


Ladder of 


ame 





ETROIT and the Detroit Section had honor ot being 
\merican Society of Mechanical E1 eers, Dean M. E. Cool 
President Cool spoke atl a special mee ne ot the Detro se ( 
held at the Board of Commerce on Jar rv 1] 

He ich that the SeCTOCLAT I ead 0 ! é 
niorma remarry} * put that iter fe rine ske ! ) re I 

e of his add lie had theretore sp od part o . 
orenoon working up the ( vas so pleased 

wired it in immediat: But er he had sent the wire he |! 
ned to think what he would sa inder the tit He to 

cdience na W one ne nest tles he had eve I 
ou Lii¢ } 4) t ‘ ! would wt! ‘ l aare oO go 
but. 1 rthels he thoucht which he wished bring 
meeting would work in with the title that he | lecide: 0 
umely, An Unoecupied Rung in the Engineer's der ot Fa 
Continuing, President Cooley said in part 

It is unnecessary to point out to a body rinee! \ 
engineers have accomplished in the development of the material 
part ol the world’s civilization The entire world, so tar as its 
material structure is concerned, ean ver\ justly be said to be the 
work of the engineer, or of professional men very closely allied 


tu the engineer and to engineering 


Our creat b 


ways, the subwavs of New York City, would not 


uildings, our rail 


be possible will 


out the work of the engineer. But it is not necessary to enumerate 
ch features It is enough to say that it would be difficult to 
! uv L kes } l ssiblie to | e the 
ing—I am speaking, of course, of the material side—that was 
not coneeived by the engineer. 
Then look at what has happened u ir relat 
ent countries of the world throug ation on water at 


air, the latter developed to the most wonderful extent since the 


war began, and only in its infaney 


the rreat conthiet, with the 


work of the engineer—and the war itself 


, 
work ol the engineer in the frst 


commercial supremaey fought a 


at the 
result 
14 
plac 
a W 


and built by the engineer: and I ft 


had the settling ot the war, it would be 
| 


; 


Is golng Lo 


settled, you can be sure of that. 


don’t 


ve settled by other than engineers, 


want 


present moment And 
brought about by the 
broucht about by the 
thé ? ) cre i i 

? ny menans des nec 
nk } 4 

pretty well done; but it 


and it won’t stu 


to speak in any 


pessimistic way at all, and I don’t think I am so speaking wher 


I say that it is in my bones that the war has just begun, absolutely 


just begun—that is a thought for you to carry away with you 


Some of you will recall your study of history and the days of 
Augustus Cesar, and following to the 


end ol 


tne deeline ol the 


Roman Empire, and at the beginning of the dark ages, when the 


Huns swept down and destroyed 
Who knows what the future has in 


are not gomng to have another dark 


the 


store ? 


age 


Wa 


| am I 


that we are at all—I just raise that question a 


civilization of the world 


Oo can sav that we 
iol going to argu 


omething for 


to think ahout. We are optimist In this country We are ve! 


optimistic with our opportunities 


4] 
ll I 


is coul 


trv: we have n« 


thought for the morrow except as we may make more than we 


made today. 


“ Now, all this leads around to the 


my mind, 
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| have tried to show vou that the engineer stands preémiment 
in the world today because of lis work, upon whieh de pends so 
which we 


mueh, the eivilization in which we live, and because of 


have seen also the destruetion in this war of civilization. 
Now, the engineer has done all these things in his professional 


capacity. We have wonderful experts. The different protessions 


are filled with experts, men who know one thing and know it bet 
ter than any other man in the world. It is natural that the 
It is the bread-and-butter 


In doing this he is creating for | 


engl 


neer should become a specialist. thing 


o do mself a bie repu 


or him 
tation among his colleagues in engineering lines 


But the ene ineerime prolession needs something 


S¢ It, aha toe world needs somet! ing more trom the engineer. 


world engineer with all his teehnieal trainine to take 


a part in its general affairs, which up to now he has not taker 


lhe engineer has not performed lis duty to the general publi 


He has not given the general publie the benefit of his knowledge 


q lestions which are puz 


whieh would enable many of the great 


zling the world today to he settled over night t there was any 
desire to have them settled. 

Take vour Detroit street-railway situation—vou may not have 
heard of that. (Laughter.) It is as simple a problem as A, B, ¢ 
but does Detroit want it settled? What would be done tor 
political « ital if it were settled? Vuien sab L am told that 
the same thing is true of Chieago. The engineer's job. as I see 

In such a situation, is to make it known that problems lke these 
ean be settled if the people want them settled, and that the engi 
eers know how to st ttle them. 


‘So the idea | had in mind in 


ehoosing this title that has be 
announced this evening, viz., this unoccupied rung in the engi 
neer’s ladder of fame, has to do with the engineer oceupvine pos 
tions in publie relations which he has not up to now oceupied 

“ What is the best traini 
to the college, 


would be seeured by 


e¢ for taking this position: goine bac 
that 


for instance? I would Say the best 
first recasting the engineering curricula that 


training 


} 


we have Leave out of them, at least, a quarter or half of the 


professional stuff that is now taught, and substitute for it the 


ENGINEERING 


engineer and eitizen to tly 


lHe JOURNAI 


\m.Soc.M.E. 


rood old stuff that we used to have crammed down our throats 


when some of the older of us were boys or young men. 1 believe 


it to be a fact that the engineer who was graduated back in the 


70's or 80's was a much more broadly educated man than the ene 
neer who is eraduated today. lle was a better ma to cope with 


the general problems that arose in the field of engineering. tor the 








man eraduated today ean do or Iv one thing, as al ile. while 
Mn those old davs lhe eould do a eood many thu vs Wel W hil 
this may sound like heresy, [ believe, nevertheless, that we should 
make our education more liberal And it Ll ean do one thing more 
hetore LI finish my work at the University ot Michiean. and one 
thing while L am president of The American Society of Meehar 
iwal Engineers, it will be to hammer on the one thought that we 
must break down the walls which we are buik ‘ ‘ 
young men who are college walls built so | h thie 
ot look over Break them down and use vour influence to have 
them broken dow? See that vour bovs, who are going to beco 
ae | Meers, AYTe so ra ‘| i ( ( ! i | ! 
OVr TON-COMMISSIONeCa © cers | an army of envines 
ean be field officers, line officers, major-genera ‘ ! e} 
erals of engineering, men who are qualified to be o ‘ y) 
and look tar awav and have a proper perspective haat wl 
| mean by the ui oceuprled rune in the « rire rs alee! 

Where do el neers OCeUupVI ) j ) 
political posilpmons, il you like , Bu we ao not | po li \ 
manv engineers are there in Congress, how ma net? 
Llow alti ) ‘ ’ MiC-se] we eommisstions | \; 
questions and vou will tind where the unoceupied rung oy 
haps we eannot do much in the little of life that is I 
certainly we can train those who follow us, and thoss »> to 
them. We should Oring yp on this eountryv a d flerent ned 
engineer, a man who by his broad edueation and traimine will 
stana head and shoulade rs above the protessional man otf toda 


That is the kind of man I want to see, and vou gentlemen ear 


ao it My message to vou tonight =< to awake vou to an ‘ —T 


respol sib litlhes, ot atone to vour ow pDrotessiol ) < 


publhie. 





ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A. S. M. E. 


HREE communications have bee received i time for 


this number of MecHANICAL ENGINEERING Which have beer 
ised in making up our notes for the eurrent issue. Next 
Miontit we hop to have many more, The suceess of the depart 


ment depends on tue cooperation ot enginecrs who are ¢ raged 


ipon or are interested in research matters. Have vou any data 


or inquiries to send in? 


Information is desired relative to research work conducted 1 


laboratories, either commercial or professional, by colleges, by 


Government institutions, or by individuals, and the Chairman 
would appreciate advice from any of these sources. 
As outlined in the last number, the Researeh Committee 


hopes 


o econduet its department under the following heads: 


A Researcu Resvutts 
B Rersearcu IN PROGRESS 
C Researcun Prop.eMsS 


EQUIPMEN1 
PrERSONAL NOTES 
IF BrpuioGRaPuiEs 


ID) ReSEARCH 
Kk Researcnu, 


The method of reporting work in these notes will be to give 


a title to research of a general nature followed by a serial num 


ber and the year. The special title will then be given. Reference: 


by general title with numbers is all that is necessary. The nam 


of the person is given from whom information may be had. to 


vether with the address, 


Artuur M, GREENE, 


JIn., Chairmai 


Research Committee of 
elely. 
Vetallurgqu 3 } Dat 


Steel Treaters’ 


t. | , » . ‘ 
aon Critical Points Research ( 7 


ot Americar Society. 
Statieal Tests on 
with Difierent Heat 
of American Steel Treaters’ 


VWetalluray 5-19 Standard 


Vetallurgy 4 Special Steels in ¢ 


Treatments. Researe| 
society, 
Heat Treatment of Gears. S atti 


ete., with Regard to Dimensions. (Research Committe: 





American Steel Treaters’ Society. 


| Kf above list rt presents Tike problems ota 


Committe 
ister society and any data had Vv our members would be elad 
received by their secretary, E. J. Janitzkyv, Metallurgical Ene 


eer, Illinois steel Co So. Clhieaveo, Il. 


Vetallurgy 1 ! Beari Metals. (Sub-Committee on Bearme 
Metals of the A.S.M.E., C| ristopher H. Bierbaum. Cha 
man, Lutfalo, N. Y.) 

Ileat 1-19 Heat 


Various 


heat throug 


rransmission. Transmission of 


forms ot partitions. (Sub-Committee on He: 
Transmission, A.S.M.E. George <A. 


29 W. 39th St., New York.) 


Orrok, C(hairmai 
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s New Yor 
Research Work and New Kquipment iat Purdue 
( | niversity 
(; ( \ ty “ ( ~ / 
Ix | \ () ‘ ne | ‘ | 
| I "ERS : : 
\ | _ i , ) { ’ ‘ . 
( It ‘ ( \S | 
| ( ) , ' ) x 
“ | ' 
on I 
‘ rt ] ‘ . 
real ‘ et | n \l | 
7 1] | 
| ed o p 
\ _ ‘ | ! ~ 
' j rou ) ( ‘ 


Research in Heat Transmission Onin he first 1s the volatilizing t el res O1 


) ' , ‘ “ 
siot r membe ire P \ 1D) M 
\ | I> 
rye \ 1) ~ ) | 83 l i! Art ) } \; her line o oy ’ 
I l l ( ’ 
‘4 . 
\ () Ss re i? " | ers relates to the ut ‘ ‘ CO 
r ( power } - | connection ( ‘ 
I \ | ‘ wren the 0 he eT hing carrie suet ‘ ent » be 
ey gs of f this now! = po eres ‘ | ! per rf a ib ‘ 
th ‘ ! 
- ‘ ‘ (ry) 0 ynen | ‘ a wher rie resu = 











I ‘ : ‘ S| es | N me 0 ‘ ! ! 
Wao el te 1 om mittee of the Amer an S ‘ ( ) pa o* 
" gerath longine t I might eall 
| I 3 ie ai , ihe mec ~ ( ~ hen consideres onner 
\ ~ ‘ Hi ing 7 Ventilat y | y the mote ! rere ‘ ! es et eq » Var prom 
i « ge these nes ned als he thor rmness o =“pectior betwee! io} ~ ne} 
vhich were made during the flieht tes } pol oO . 
\\ t i ‘ s beng ~ ‘ ' 
el } ao rout ~ em ~ ad See to ‘ ‘ 
A.S.M.I ve na he t v ! 1! Lilt ( ( ma ’ ‘ 4 , 
it s the kindred 1} of the class of workmanship an« spectio olved 
ile i bile radi ‘ wture ot nes ! ors It sg ep} ratole howeve! 
of ’ ts Ing cond ry hy ot the replacements aly were no ’ olute ‘ th 
‘ ( ‘ 1 he ‘ eld there is t , ed tinu rul ing Du hey were eons dere ES ' . 
. Pas ll ot terre 1¢ = 
Which will be made ibli hortly and there are certain phys Bulletin, Augus 1S, p. 50 
gested and applied to results alread tains It may be added that the foregoing constitutes th 
lertaken ve soon and will be availal technical presentation of the achievement in wi , ‘ 
ero the ‘ orl has been laid nuit ne | f; " 
. ind eonstrue on of the ] pert e! ne opel 0 ern ‘ ‘ 
rn from the ront to their ordinar ‘ ve sl 
have work started and carried on to a satisfact ne elreies, and Ss hoped 1 nheip to dissip “OUD 
rk of the committee, the fo lation of ar nusunderstandings surrounding sub jec \ ene! 
ve n " tf the transmissior of heat 4 ! ot these tests <hows i enretul and thorough etfort to invest 
of 1 he Tu I) Buckingham, I believe ha stated : ‘ 
ss tte elements eontributine to the operatior ot the motor ( 
Trayoies | pore em of the transfer o eat tro stea # . _ * 
} } oOppDerT rile thers are 26 « intities entering ty Willingness to test the motor under strenuous conditions 
- 1} ‘ ' ‘ - pian - 
equation, most of which are partially unknown or rather 1 approaching those which it would meet at the front Kver 
wi 160 hr. of continuous operation mav not be sufficient t e% 
mneectior <= WV eecall tl exp ! ente I ’ 1 > > 
: average record of such an engine as the Rolls-Rovee. it represer 
held who nave vorked on the same identica problem with re 
is diverse as can well be imagined. The fault lay in_ th unquestionably a great achievement in view of the fact 
tratus used which had not been arranged with a view to the Liberty motor ean be produced In quantity many seore 
nation of the many known factors affecting the transmissio1 greater than the Rolls-Royee could be produced under Ai 
eat Some of these researches are of value today now that we . . ' os : ; 
conditions. Furthermore, for 1 tarv use 125 to 160 hn 
how to appl he proper correction factors but most o her . 


ent wasted effort Another class of investigations are of tle lite is fully adequate 
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COMMITTEE 
ON 
AIMS AND 
ORGANIZATION 


The question of nation 
cooperation among engimeer? 
and the im proveme nt of the 
position in the esteem of 
ciety, a question of jirst ) 
portance in ordinary time 
has assumed even greater n 
ment an the pe riod of rec 
struction following the wu 
and serious attempts ar 
ing made by all the natioi 
engineering societies to red 
this codperation fo a conc 
Jorm., The participation 
The American Society of J 
chanical Engineers in 
movement is being enqunee? 
by the Committee on A 
and Organization, appoin 
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T. C. McBript 


Philadelphia 


SECTIONS’ 

DELEGATES 

\ND MEMBERS 
AT LARGE 


ember to “ discuss and 

ite the aims of the Se 

) th light of mode rv 
pment and prese nt-day 
ht, and to assist toward 
7 a method of coopera 
st of the engi 
Nroression Su table te 


{ the aims.”’ The com 





nsists of one delegate 

ich of the local sections 

en members at large. 

a two-day meeting wm 

ection with the Annual 

ng ana plans to report 

Society at the forth 

q Spring Meeting, to be 

n Detroit, Mich... June 
» 19, 1919, 
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COMMITTEE ON AIMS AND 
ORGANIZATION 


N pages 296 and 297 are given photographs ot members 
( Da the new special Committee on Aims and Organization 
which held a = two-davs’ session at the Annual Meeting, and 
which will meet agan prepare a report of progress to be 
presented at the business meeting ot the Spring Meeting. The 
rogram of this Committee has already hee published a 
VCH CA Ko NGINEERIN( is Well as the statement of its chan 
in of the results of its first sessions. The following supplement 
e phot apls w | | ) nteres 
LEO P. ALFo! tember il ind member ot the Executive 
( onmmittes sedi ( Industrial Management and is an authe 
nm that hel Ile is wraduats Worcester Polvteclhmie th 
il Ce and is aa many Cars ¢ TIONS \ machmerv-build 
p ! = and in eng ecTring ce ae Ss the a r 4 
everal engineering publieations. Hy sh wtive In committer 
rk in the Society ne is : ear ! ‘ (on 
ro Meetings 
( STO HW. B representing the Buffalo S " 
1 ol wenty vears made a special studv o bearings Wiad 


made extended researches o1 eraphite 


ble Is lit 


7) ention to | iobriecatio 


doing special researe \ 

n the microstructure and microcharacteristies of the bearn 
OVS Ile is chairman of the Sub-Committee on Bearing Metals 
0 e Researeh Committee. 

L. P. BreckeNRIDGE, representiig the Connectieut Section, is 
best known tor his work o Tuels, He has peen i teache! 
nechanical engineering since 1882—-at Lehigh University eig 


ears, Mieligan Agricultural College two vears, University ot 
Illinois sixteen vears and Yale University five vears. He has 
ween very active in the work of the Conneetic Seetior 

| ~~ §€ represelting the € tt eland section, of while 


L913 see 


s chairman of the Executive Committee. as been sine 
Osborn Manufacturing Company. 


retary and ehiet engineer of the 
Cleveland. He 


several years past; and especially active as librarian of the Cleve 


has been active in engineering society affairs for 


land Engineering advoeating a united engineering o1 


for all 


Soe tv. ll 


ranization branches of the 


prolessiol 


RautpH CoLLAMORE, representing the Detroit Seetion, has 


Smith, Hinehman &« 
the Detroit Ene 
Ameri¢an Soewty 


pee! 


connected with the firm of 


1903. He 


neering Society, the Michigan Chapter of the 


continuously 
Grylls sine has been president of 
of Heating and 
of the 


member of the 


Ventilating Engineers, ete., and was ehairmar 
the Detroit Section. He is a 
for Revising Building 
City of Detroit, and was recently chairman of the Loeal Advisory 
Committee of the U. S, Fuel Administration. 

ALBERT 
heen treasurer of the 
He 


dent of the 


Organization Committee of 


( odes ot the 


Committee 


Boston Section, has 
N. Y.. since 1910 

was at 

Mar 


Advisory (Committee 


GREENE DUNCAN, representing the 

Harmony Mills, Cohoes, 
society affairs and time 
(Cotton 


ing the war he was appointed on the Boston 


nas been active i 


one pres 


National Association of ifacturers. Din 


for the Purehase of Army Supplies, 
ELLY, 
engineer of the American Sheet Steel Company, and secretary of 
S. Steel Corporation. He is a 


Wester: 


past vear has been president of thi 


SUMNER Boyer member at large, was at one time ¢hie 


the Board ot Engineers ot the U 


member and past olheer ot the Engineers’ society ol 
Pennsylvania, and for the 


University Extension Society of Pittsburgh. 
JOHN 7. FAIG, 
active in 
the Engineers’ Club ot 
Society the 


hor twelve years prol 


representing the Cineimnati Section, has beer 


{ 


society affairs. He has been three times president 0 
Cincinnati, and is vice-president of the 
Promotion ot He 
essor of mechanical engineering at the Uni 


1918 


for Engineering Edueation. was 


Cineimnati. and since has been 


Ohio Me chanies’ 


versity of president of the 


Institute. 
How ARD P. F AIRFIELD, representing the Woreester Section. 1s 
secretary ol the Sub-Committee of Maelune Shop Practice of the 


MECHANICAL 


Tue Journal 
Am Soc. M_E 


ENGINEERING 
Committee on Meetings. 
ol the W oreeste? 


assistant 


Since TSOU ( as been on the acults 


Polvteehnic Instit le, and 1914 was appointed 


protessor of machine construction 





Howarp M. GassMAN, representing the Birmin im = Seetion, 
was at one time cluef electrical engineer of the Tennessee Coal, 
Iron and Railroad Company Since 1916 he has been engaged in 
veneral consulting work alor power and imdustrial lines, wit 
otlices in Birmineghar 

W. IF. M. Goss, miber at large, past-president of the Socret 
s president of the Railwav Car Man wturers Assoc he 

ime to this position in 1916, after having been for ele ( 
dean ot the College ot Eneineern ely ersityv of | ’ 

s (ats ~( represent ad | | se 
( this Se the enrre 0 1] 
ntendent « | David Ranken Jr S Max 

wt. f. Ss. sine OT. sane rie , 
with the Lewis Ir e ol ¢ ( oO 

~ Hh 7 —_" q 
~Y ‘ \ ] ‘ tev ’ ‘ ‘ 

chines rn les} ‘ 

( la ( ae - eel ranted ( ( are 

s fiels lle os esident Jones and | \| 
( pan S ' ‘ \ 

lo | I} r \ Oy SS 
tion is by ‘ ‘ vears ‘ nS ( 
pera Yr f ras Process ror s i 

ce-presidel 1 compat ? ‘ or ! 

a St 

1) Ss. Wn mel ! irae . ( ( 
( iittee on Meetings and Prog ‘ the S i 
eon protesse machine desig? ( . ( ! ( ( 
LniversitV sine O44, a during the s ‘ < 
iting president « e university Ile as ! 

ons <« risa idles 

( Kk. Lo eDresc r e ¢ vo Secty 
all patent and trademark work of all the International Ha =te 
( ompanies He sa member ot the bar of the states ot (ohio, 
Wisconsin and Illinois, as well as a member of a 
eerIng orga itions 

Ire » KR. Lo member at lara is been editor o / Fl ( 
ISSS, in which position e has won distinction 1 F \ ; the 
subheation itse mit as an authority on power-plant subjects 


Lh has served onal 


inber of committees of the So¢ 


the author of textbooks on steam engines. 

LuEWwe_ttyN V. Lupy, representing the Indianapolis Section 
and member ot the Exeeutive Committee, has been protessor 
experimental engineering at Purdue Univers sil Lod: 
Previous to that he was proltessor © steam ; ‘ as ©! 


Wisconsin. 
MeBripe, 


engineer tor the 


University 
THOMAS ( representing the P 
| Y 


Worthington Pump and Machinery ¢ 


IS a Specialist in sugar refineries, sugar 


as been 


poration IS8O, Eh 


slice 


machinery and paper mills and machinery. He w: 
of the Philadelphia Section when first organized 


Lovis C, Marrunre, 
ol the 


member at large, was eleeted as chairmat 


Committee on Deeember 3, 1918, after havine acted 


A 1 
reso] itions of thy 


He has 


Ine., engineers, sine 


temporary chairman in accordanee with XE 


tive committee of the 


eeneral committee. 
Marburg 


ngaged mainly in the import and export of e 
Previous to that le 


heen seeretary 


and treasurer of Brothers, 1910. 
eineering products 
Allis-Chalmers Compar 
eral EKieetrie Company, Sprague Electrie Company, Siemens and 


Halske, and Sulzer 


was with thr Gen 


Brothers. 


GEORGI IK INGDON PARSONS, New York 


is also chairman of the War Industries Readjustment ¢ 


representing the Section. 


ommittec 


For several years le has specialized in reorganizi impro 


vand 


ing established businesses, as president of the G. K 


Parsol 
Corporation. 


ScorT, representing the Atlanta Section. has for the 


mf tive venrs ecn engrave WW tts ess a or" | it treet! 
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NEWS OF THE ENGINEERING SOCIE = 
Inspiring Address by Dr. Tra N. Hollis before Engineering Institute of Canada Heating 
and Ventilating Engineers Start) Research Work Automotive Engineers Meet 
( | 
4 | , 
\] | by. Giailb . Me \ ‘ \l 
lt ‘ { ‘) 
\] Oa 
\ aa hm Soc M1 , < 
Akron Engineers Form New Club 
\ () 
| 
\ ) \ ~ \I \ ma. 3 
, “ye cs ( 
’ AS. ‘ 
( , ee 4 14 ne \t a ree ( 
mitts = : peng yonpomnte ‘>> , ‘ SO) sare 1d) 
‘ nel Public he ! atu or : ) < - 
the’ «live t .00), done hundred and eight pola ran . : ° : > ‘ , 
Rhe Engmeers’ Club of St. Louis Alive to 
1) read ween recelrver ie tyr 
Mr ES ¢ Rig, Sree ya eee eee ee OE Municipal Affairs 
SMI » ‘ outline J “s suce sstu oO i I oe P oe t= 
( ‘ a el Cs whiel > wen ACCO ‘ ) at ein , ; | — ‘ ’ ‘ Cy 
{ ( | eel SocLet 
: " rela Vi 0 ( miiob ‘ Sx Wl ‘ ‘ 
The second meeting of the or@wanization was held Wednesda ‘ ‘ ‘ ‘ 
- : tion with this the tollowine letter receives ro he secretar 
ebru \ Ww 1h ak alinmer, Lolowed UD an address the Ene neers’ ¢ 1, wy | - ’ 
survevor relative to existing and proposed engimee! 
Operations the eounty These operator o Are vital 1? fn Y nan ae a A ennchets gine ne Sine 
« degree to the eitv of Akron. its water supply. ete « held on February 5 at ie | 
S25.5S4.000 St. Louis municip | 
. , wee , : Topies of this kind are considered \ engines ( 
American Steel Treaters’ Society uate eudh Anendhetalt Gerlatlon sais og ' 
m , iw the principle of taking an active inte eCCOr ‘ 
There has reeently been organized in Chieago the Americar and civie affairs 
Society. whos obiect is “to promote the arts toth of thes eetings i CSS 





teel Treaters’ 











300 


deneed as well as in attendance. At the meeting of 
the attendance was double the average attendance. 
As practically all 


municipal 


February 12 
of this proposed bond would be 
improvements directly 
that the 
due consideration. 

detailed budget of the 


issue spent for 
involving engineering and the 


and the 


engi 


nee is only natural engineer-citizen engineers 


should give it 


The several items in the proposed bond 


~ were presented to the meeting by engineers in the city employ 
ho are in charge of the several departments of the public works 
concerned In this manner the subject was placed intelligently before 
t members The presentation of the subject took up the entire 
meeting of February 5 At the meeting of February 12 the dis 
cussion of the subject was continued and led by members of the 
Civie Committee of the Engineers’ Club, which committee also had 
natter under investigation for report. A very lively discussion 
developed at this meeting, and at the hour of adjournment was no 
neariy oncluded adopted requesting 


a resolution was. therefore 


the Civic Committee of the Engineers’ Club to report its recommenda 


ns an early date relative to the issue to the Joint Couneil of 
the Associated Societies for further action 

Engineering subjects of public importance and matters affecting 
the engineer or the engineering profession are omptly considered 
by the Associated Engineering Societies of St. Louis in an endeavor 

enlighten the public and to put on reeord an expression of the 


profession 


Joserin W. PETERS 


seecreta 


American Society of Heating and Ventilating 
Engineers 


HE twenty-fifth annual meeting of the American Society) 
of Heating and Ventilating Engineers was held at the Engi 


neering Societies Building, New York, January VS-30, 

Important teatures being the presentation o a number o alu 
able technieal papers and the election otf fifteen members chosen 
from among the different fields of activity of the society to cor 
stitute a Bureau of Researeh which will conduct experimental 
studies in cooperation with the Bureau of Mines. Funds ar 
being collected to finance the work and the committee will under 
tuke research work on the transmission of heat and similar en 


gvineering problems. The announcement of this commendable en 


terprise aroused considerable enthusiasm among the members and 


the opinion was generally expressed that the work will soon de- 
velop into a permanent aetivity tor the good of the profession 
Dr. Emery R. Hayhurst presented the results of his experi 


ments to determine the feasibility of maintaining in the ordinary 
house a proper humidity (40 to 50 per cent), comfortable tem 
perature, 
of the 
up to 


and healthtui atmosp cre during the closed up season 
year. His that it 
20 eal. ot (depending upon the 


+] 
re Oo. the 


observations went to show requires 


water per day 


alr to be heated and its rate of escape trom the house ) 


tempera- 
to supply sufficient water vapor for the air; he therefore reeom 
mended that operating 
atomizer, be connected with the water supply of the building 

Vernon Hill pointed out the 
comparative values of mechanical and The 


ventilation, he remarked, is to determine what air 


some continuously device, such as an 


In a forceful discussion Dr. E. 
iatural ventilation. 
problem of 
conditions are desirable in a given space with a given 


type ol 


occupaney, occupation, ete., and then to decide from experience 


and from tests in similar buildings whether these conditions ean 
be maintained without mechanical ventilation; if they cannot, the 
mechanical adjuncts necessary to secure them will have to be 
adopted. 

Air washing and humidification in school buildings was treated 
by Perry West, who emphasized the necessity for maintaining a 
constant degree of relative humidity in class rooms by quoting the 
New York State Commission on Ventilation. This body has con- 
clusively proven, he asserted, that the enervating effect of 78 deg. 
as compared with 68 deg. for the air surrounding pupils reduces 
by at per their inclination to work. Mr. West 
that it is better to maintain the humidity at a 
convenient value than to raise the temperature alone to the point 
ot comtort. 


least 35 cent 


explained 


Thus, for instance, on a zero day with 50 per cent 
hum lity the air would have to be raised to 87 dee. to feel com- 
fortable, and would then have a humidity of 2 per cent; if, how- 
ever, by suitable humidification the air is maintained with a 
relative humidity of 50 per cent, the temperature would feel 
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comfortable at 67 deg. and there would then be no enervating or 


devitalizing effect. 


Ik. J. Hoxie called attention to the importance of properly 
arranzing heating pipes to prevent decay of factory roots It 
appears from the records of lus observations of the condition 
Various roots that an eltlective protection ot sawtooth roofs 
against deeav is atforded by locating part of the steam pipes at the 
back of the sawtoot! arthest Trom the window Ile illustrated 

s talk wit several instances of roots \ i« had rottes na 
vears in the part of the sawteeth where the heating pipes wer 
placed directly under the windows and were well preserved w re 
the pipes ran along at the bottom of the sawteet 

Other papers were The Transter of Heat, by Gee \. Orr 

relerred to elsewhere in this number): Air Duet Desien. by 
Leo Kratt: Dust Determination in Air and Gases, by E. R 


Knowles: Fuel Conservation by 
ture Regulation, by FF. A. 


Means ¢ \utomatic Tempera 
DeBoos; A 
of Window Shades, by John R. Alen; Limiting the Fue 
Domestic Heating. bv Konrad Meier: Engineering Eeonomies of 
Heating, bv M. W. Ehrheh: and By-Product ©: be Fi 

T. Harms 


fest of the Conduet 


Society of Automotive Engineers 


™ Li] annua nectil ‘ the Soewety « \utor otive | 
was held in New York, February 4 to 6, 1919, a 


papers dealing Ww war te r wa re ‘ 
lems of the Naval Aireratt actoryv. Dut y the War ) { 
mander | ty, urn, In Wile the splendid work dor 
factory was desembed and the many expedients re e4 
Improving the rk show: Airplane and Seaplane | 
agal rom the point otf view ot the work done by the N 
discussed by Commander H. C. Riehardson, who showe« 
other things, a é¢hart lor determining the ethelenev ol rop ers 
and considered brietly the general matter of design of pr 
sea floats and seaplanes. 

Two historical papers were also presented, one on Phe Ste 


the U 


cent, 


.S. Standard Truck, by J. G. Utz, and another by J. G. \ 
Mem.Am.Soce.M.E., on the 


including certain data on its construction. 


Automobil 


designing of th 


The Relation Between Airplane and 


discussed by several speakers. It was quite natural that s 

subject should come up, as the greatest part of the worl ‘ 
signing aeroplane engines for the United States Government 
earried on in automobile factormes under the supervision ot ( 


own engineers. 
Howard ( 
Y the 


Marmon 


design ot 


pointed out the essential factors 
lit 


differences. Thus, the 


areoplane and automobile engines and thei 
automobile engine, besides being built for 
work under entirely different conditions botl. as to operation and 
maintenance, would not 


equal thre aeroplane engine In power pe! 


cubie inch of piston displacement as it had to be carburet: 


vreater flexibility and not solely for masimum torque outp 
through a comparatively limited range of speed. Neither 
use two or four carburetors lke an aeroplane engine. An auto 


mobile engine could not use the high-compression pressure 


aeroplane engine as this would be impracticable at the full load. 


at low engine speeds and in ¢limbing. Further, the lower-grace 
fuels commonly used in automobile enginés gave more trouble 
under high compressions than the fuels customarily used aer 





planes. Other points of difference in construction and desigr 


were considered: among other things being the facet that if at 


automobile engine were built with the same easy clearances « 


pistons and the ample freedom given all the bearings it wou 


make so much noise as to be entirely unsuitable for ordinary us 
On the whole, the conclusion of the speaker was that the aeroplat 
engine was a more expertly engineered and manufactured «i 
velopment of the internal-combusion engine than the automohil 
engine. 


It was, however, developed for a set of objectives differ 





ing from those demanded in an automobile and none of its major 


features could be directly grafted upon the motor ear. Furthe 
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\ ) " 
Ty . 
i X ww 
W 
belie : olor cars would be jmprove, re \J 1) 
sult of aeroplan experience and that this would come out as I M ‘ 
1 " ' ; ' ~ fas 7 oe = le , 
spection rathey al ! , , < 
| supporte ) C) eake 
Henry M. Crane «aj. elt ce reas los. E. ] 0 0 
( ( il ¢ ‘ hh ¢ ( r l ‘. | \ 
a CASE O 
e | ‘ ile t) l! ( ira 
‘ ey} ! dt ‘ I t ! () 
- elles pressi 
O. E. ment por ( 
il } nted « ul eroplar ‘ tly . ( \ 
( D r-transmissi vster ( nal ae . 
( } re Inted ayy Vy or | I ee r res é 
I certain purposes, reduct is eal rat . ! I ( 
ed to drive trom the eranksha a lay s urvir t ( ea 0 ! 
er, Dut ir changes \ is are applied to « irs ! I ‘ ts« Ss tO gain imher t ri 
! The only element o Ne power transmission that has ess specialized (less volatile ( 
ferpart in ear work is th propeller hub, which p rms As an emere: measure, theref'o iuton ve 
r Tunction and is similar in d sign to the rear-whee] ib should at onee take steps to shape s develo el ! 
irs Aeroplane-propeller hubs n ist be readily demountablkk OH OF increased tuel economy and less spe lized re 
iS requirement has resulted in some new design details tha as to fuel, establishine for S purposs nti 1 
entirely unnecessary for cars study the problen ull deta s en e ind ! 
ihe engine requirements fo) aeroplane service are so different formed of every development jy e€ situation ld e@oon 
rom those for cars that lactors whi h ire vital i he ormer researc and desigy ! ne competing hits s l 
OL mae ( ire ¢ " Mportance in the latter nea ( should « reli MSslK es reseat ( ( 
i Passed Dy ! ( i irene S 
Lake others, Mr. Hunt beheved that the influenes roplay ha Stior pet St 
erience on automobile-enging desion would be o i ndires Mexico was ; ered respectively h ) \\ ‘ | S 
re mainly n by oimne about better methods per tio Geologmical Sy ev. and R it Gol ve ! ( 
ler regard for metallurgical practie, Ni York ¢ . neither « whom vave ver 0 , 
oOrtant se or 1 thy meeting was devote: to the e@or SCs Tabl eR presented py Mr W) {e@, 1s 
1 ‘ the present tue Situation, im thy course of w ( S I il I tat estimate o 
ereat interest wer, presented by AMOuUS speakers , the ore Ss country 
W. Dean, of the U.§ Bureau of Mines, told ¢ the status Whilk t is I like f naer 
elinery practice wit} regard to gasoline production Hle sa n Mevis ore ere re 
relmer might be able to augment. his production of gvasolin: conditions whi ake mpossible t msidet if ! 
a given amount of erude petroleum by from 35 to 40 per a source of xs) relief for the exis . 
t, exclusive of the vains possible through wide) application of Mexican petroleu s not refined as « Sive Ame? 
rackine reaction, some of the possibilities, owever, ove! and the speake Stated that the vreatest OSS ‘ Or re 
red each other, and a more probable summation estimats was extended uses of Mexiea petroleum seem to 
4) per cent. The Bureau belic ved that, if commercial de further perfection and more wid spread developm of e 
ments wer, favorable, the wide r use of erackine processes lion engines us & very neay oils as [ue ! ! ! mprove ent 
nt permit of furthe r increases ip to a possible additior al 100 ot refining methods by whi, PAV. ls ean he ? e ene 
r cent. No prediction, however, was ventured as to what part verted into lighter oi] 
Ss Mgure would actually be attained. 
might be mentioned, also, that the development ot engines Engineering Institute of Canada 
able of Wiizine the combined gasoline and kerose eC Tractions ; 
crude petroleum would not be likely to alter the limit of maxi ii HE annual meeting of lhe Engineering Institute of ¢ 
im increase, but would mat rially hasten the day when it would which was combined w 





attained, and would iy 
ce of liquid fuel 


ith a general professional 
oruarv 1], 12, and 
most sueccesstul ever held The lare 


1 considerable degree 


help to keep the eld 


In Ottawa, Fy 
from ascending to painfully high altitudes, 


LS, and Was one 


attendanee and t} 
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Isilasin prevailing are evidences that there is a greatly increased 
interest being taken by Canadian engineers in their profession 
show clearly that the recent changes in the organization wert 
vell istified, 
Th, 

Montreal, as preseribed by 
Ottawa, 


Annual Me 


by-laws, and 


he ld in 


was adjourned to 


preliminary session of the eting was 


the 
February 11, with headquarters at t] 


ie Chateau Laurier 


ere all the meetings and luncheons were held. A notable fea 
we « the gathering was the attendance eminent engineers 
rom the United States, all of whom gave addresses, ineluding 
Dr. Comfort A. Adams, President of the American Institute ot 
Electrical Engineers; Dr. Ira N. Hollis, Past-President ot T 


\meriean Society of Meehanieal Engineers: Alfred D, Flinn, 
e Engineering Couneil, and F. H. Shepherd. 
Westinghouse Electric Manu 
Other speakers outside of the membership 
The Duke ot Devonshire. Hon. F. B. 

Works, and The He \rt Mea 


Traction, and 
Company. 


titot 
ns r 


were 


ell, Minister of P 


lic 


; session, and part of the morning session of thi 
SECO] i\ Vere ( oted ¢ tire ly to busin Ss. ne] dis » saalnais 
ports of librarv and house committee. finance co 
mittee; papers, board of examiners, and education, publications 
com) ee, international eleetrical technical committee. enginee 
ng s ndards committer roads and pavements committe ne 
the re e branehes. In Canada the branch societies « 
the Engineering Institute comprise the local engineering bodies 
mbership meluding the members ¢ e institute o 
grades, who reside within 25 miles of the branch headquarters ani 
branch affiliates. They conduct their own affairs, and elect then 
ow members of council, and the reports show them all to be ; 
rh att e flourishing condition. 
The report of the Honor Roll Committee showed the ereat pat 
that Canadian engineers have plaved in the war | 
. mort, ead DYN The secreta y, a ounced the : eers. wit 
Lt.-Col. R. W. Leonard, M.E.. as preside nt. 
\ special meeting of the representatives of the various 


legislation 


branches appointed to conside1 the subj et « 
Tlie 


placed 


end t 


resolutio hetore meeting, which was ad pted, to the 


formed to meet at eadauarters. betore 


committee be 


L5th ot 


special 
the April, 1919, to draw sample legislation, and that the) 
the 


May, tollowing which a letter ballot will be 


Vorynit ff rroposec legislation to before the 1st ot 


counell 
issued to all the men 
egislation 


H. Vaughan, Mem.Am 


storv ol munition production 


a avorable, ste ps taken to secure 
In his presidential address Mr. H. 

M.E. 

- owed 
The 

yive { 

B. F. 


iM = ahe 


told the in Canada. whiel 


e remarkable proportion which it assumed. 

Gzowski medal, which is awarded every vear for t 
ahnadlal papel Ol 
Haanel, M.E.L.C., 


addresses given during the 


an engineering subject. Was vive 


for his paper on the Fuels of Canad: 
meeting of the Engines rl 
are fortunate in ha 


[ollis, 


iwineers, given at a 


Institute of ¢ 


remarks DV 


anada, we 
Dr. Ira N. 
Mechanical E 


ruary 12. Dr. 


ing the text of the 
Past-President, The An 


lunehe Ol} 


erical 
Ie bh 


his happiest mood and with clea 


sSoc1ery ol onl 
Hollis was in 
ision and keen analysis spoke of the relations between Canada 
ted States. had 


Dr. Hollis’ 


and the U) and the which eae] plaved in 


the 


part 


wal address follows 


Address by Dr. Ira N. 


VIEW OF 


Hollis 


A Broa! AIMS OPPORTI 


PROFESSION 


rHE AND NITIES Ol THI 


WANT to assure you that for a number of reasons it is a real 
| delight to me to come to Canada, one of them being that | 
promised two or three times while I was President of The Ameri- 
Mechanical Engineers to come to Ottawa, and 
every time I had to break my promise for some reason connected 
This is, therefore, a redemption of 
my promise to friends in Ottawa and Toronto. 

Another reason why I am glad to be here is that it affords an 
opportunity of congratulating you on the statement of the aims 


can Society ot 


with our entering the war. 


ENGINEERING 


but who has ever produced a better motto for an 


this than the 


JOURNAL 
Soc. M.E 


Tut 
(M 


of your institute which appears on the cover of your journal 
We as engineers often fail to understand the significance of ou 
own profession. It is not necessary to shout from the housetops, 


stitute such as 
following: 
To 


protessional 


facilitate the acquirement and interchanes 


knowledge amone its members. to pro 


mote their professional interests, to encourage origin: 


research, to develop and maintain high sts 


the engineering prot and to et 


C€sslon, 


ess O the prol 


ession to the public 


Nuinerous committees of The American Soer of Mechar 
Kkngineers, the Ameri¢an Society of Civil Fr neers hie , 
rineering Couneil have endeavored to state the an lie 
poses of our soci but with all our attempts . 
have not produced anvthing as good as this 


socielyV oO] 


\merieat 


\ 
thre wereentag of teehnieal papers has ecrensed ! proportio 
as the papers intended to be useful to the publhie have ei 
1 do not know whether that is the best thn ror a tech ‘ 
put | do know that 1 tDOwls tTunir to ‘ our prote 
United States a protession ) wetter ¢ enship We : ( 
orget th he purpose of any teclmieal orgar l I! cf 
or lke this 1s mainly edueational to teach | embel! how ( 
do their wo1 wetter d how to serve the pub le 
heir relations with l! i better wat 

Anothe r reasol orl eomilie here Meepel ( ile ! 
ul vthi yy | could = t nh revard to our protesstor ! ( 
vour part in the war Although much smaller in population 

e United States, vou. gentlemen, are our older brother ! 
Upon vour shoulders tell the rst shock of the war ou ‘ 
so splendidly to the defense of human liberty I ea e noth 
better in this connection than two or three sentences co ner 
a letter from a relative on the other side who went in at Chate: 
Thierry and ences i at Stenay Kver ) 0 ! ‘ ‘ 


stronver statement ol this sentiment 


tains some 


the time foes on and I |e more about this war, I take 


off to the British 


arn 
j 


and Canadians who tought here in the beeinni 


We came in with our army as a large reserve, we tought in s 
Important actions, and we were getting more troops to the tront 
but we came in at a time when the Germans were putt tort 
their last great effort aiter time for ample preparation wherea 
the British and Canadians had to prepare while they were tig! 
ing. I take off n \ hat to them.” L cannot he ip feeling, gentle 
men, that that is the finest reason of all for my coming up he 
to salute you 

| look upon our race as the inheritors of t hberties ¢ ti 
world. After all, we have the English ideals of government o 


this continent. and we have to make all those who come to o 
shores from other countries English im ideals. South of the 

we call ourselves Americans, and we call vou Canadians, but w 
are all Americans in the freedom of the atmosnhere in whiel 

live I come from that federation of states waich split off tro 
the mothe r country more than a century ago throug! a cocumel 
written, after all, \ Knelishmen one ot the noblest stateme 
in our language next to the Magna Charta We are a \mer 


cans, and we have here on this continent the best league ot peace 
that 


is unthinkable 


No fortifications on our boundaries, and w: 
the 
the hearts of two peoples who do not resort to 
As we 
in Paris and is working toward definite action 

the 


be framed into some kind of statute where the cowardly 


I can imagine. 


north of Rio Grande. Our league is 
bloodshed to set 
their differences. meet here the Peace Conference is sitt 

for what? It w 
world, and it wi 
if) lly 


has bathed the soil of France in the blood of our sons and covert 


be the most important decision ever made in 


wl 


the ocean with ships and the bodies of the innocent is up tf: 
sentence to be rendered impotent until the centuries shall ha 
turned him into a Christian. 

So far as our profession is concerned, | am glad to bring 
greetings of The American Society of Mechanical Engineers. \\ 
have the same warmth of feeling toward you that we have towa 
our members in the States, and we congratulate you on the forn 
tion of an Institute containing all the societies of engineers in t 
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vouth of those societies We have a harder task ahead of us u picture Was p blished in the Lou e f rie 
the United States to make one great society of engineers, because I should become vain on that account, ihoto 
each St parate socrery has already ervstallized into 1ts owl met} ods eted on the same page wit l ? VI had heen | ( 
and its own policies, thus rendering it diffieult to form a nol ville the da hefors One of 1 friends saw that ot 
of all mer whom I had knov h. ane 
efferson Cou IX H ( ! ‘ 


) ) | 
rhe i ‘ tenes ( oT = i« te ! propo! ) 
i eontro ove? power o cle ol ! sf i ro ! ! 
} ’ 
' } i Sonne 
Tame W:; ive 0 ! nad a tittie « el eentulr mo we t 
. I ‘ ( I et ( 
‘ ered ¢ T prese! ern rhe POssil Ties © W tile im neo ‘ ( 
, ' as es > \ ‘ 
tho ! oO ismmucl ve ise the power! md ener 
} } ‘ worwe ! hos cf ‘ 
trod p COed « enrti for the « ve Op! ) ot il to o 
‘ 
orl r bitterne ‘ vet I ! ( ‘ » 
} hey ‘ r bye r than has eone betore Some da } 
prone! ome o ! ‘ nd ) ( ere 
eentul Will see] hut e adat ave to our cdeseendal ? nad tt 
. na na yho | ( | ‘ ‘ 
! wniy nre the eontre o mower entire oO e « ! | 
] tbo he piri whi eX ( 
Perri 0 I Decuaise ! 1 cs ol } il! aorie ! 
ue oO ( people towal} ( t ! 
ti re the ceo he el mec 





| Sale ee ~ ‘ or \I a? ] aenit ! hie ty yen ! ou va n ‘ — : = 
sero ‘ Tor sale ( eu th turned ntoa des rue ‘ ( ‘ Re abate mu as ol ' 
a cae thie petite on Jlood and to deatrov all that has he earned to save coal, but to save Tood, we © reauce 
aaiieitatinsidiiies inclines ail " i iiitlin all rf transportatio tor necessary « odities ar 
It ean be made safe through our protession by approaching made Our raliros saioiy crave nm oan SS Caeem 
eoverie trie Ippiiecatio ol SCLeT Ce ! ha revere! (lt respe the :' . 4 - Ine oa sac on 
hic thers roo , rther s ’ one oO 
t w rever preve ! sa destruc 
\\ { ES ’ to it roduese mother railroad nother end ! \ eCT1ea : . % ; - ay 
“ i el vm ot ty ‘ ol i better machine 1] ) ‘ ; ; ‘a fie : , 2 ‘ ; 
) eo! I Oo? he eontre " he earth? Wha ’ ‘ 
) t to if ha tter a he end: ninces WW ee} « 
‘ hie rT er ew he nity ot ( isses W re 
—s - ' on , ; ben 4 or the hor«« : P Nex ‘ ‘ Os ! 
sub ye ve | en Phe ) 
}) ‘ i here : ! ( 
A as ; meee nye serine wrofessic | el 
»> Tene! na propel i ( I wired rie malt ete ; aR 
in eel a a Tg PN yury ve pro ( hie M 
sel { nduleence or wat | eul speak, perhaps, lor the ! ( ipon U 
states as | SsiW t betore we entered the war We were the most 
stetul people on the face of the earth. We had tound in ou ENGIN = Musr |} \ . Wi 
suntry immense resources which we prided ourselves on exploit 
for the luxury and the greed of a great many peopl But Then there is the labor questio During the past six n . 
nis wal has brought to our protession a different Vision, at d we we have been 1 volved in (ne United States i ne questx , of 
have certain things to think ot The first is found in the word relation between labor and the employer and in the reemploymet 
conservation.” which has grown up in the United States, and of soldiers. I do not know any men who are Dette F quale 
hich I have no doubt you have in Canada. What is the sigm take a hand in that than t] 2 eee But in cco ptggpesieres 
inee of it? It means the saving of everything that will help to want to destrov what mav be ea ed anot ( r liiusior r 
perpetuate the influence of the Anglo-Saxon race; it means the not competent to organize and direct industries 445 to handle 
ving of anything that will promote our ideals as a race; that labor questions simply because he 1s ar — 1) Say 
our language and our efforts may civilize this whole world, the ecome competent by interesting himself in them if it is im fi 
(ermans as well as the others. I cannot help feeling that there natural field. I have heard a great many peeple sa) oa OS 
two or three aspects of that to which we have given but littl to put engineers in the Administration [ say, not unless they f 
tention. My interest in the matter was aroused in Massachu themselves to go into the Admmistration [ have heard 
tts, because during the past eighteen months | have assisted in that the engineer ought to take an active part in polities and 
the conservation of fuel for that state. In Worcester, through an — the public lite of his country—not at a Pung jens he fits himeelt tot 
ffective committee of manutacturers, where there are 200,000 it; and it is lis business to fit msely oth words, Our Pru 
people, during the past vear we saved, not by cutting off any fession Is a great profession only In proportion as we make 
ndlustries. but by actual sementifie study ot the problem ot saving and not by reason of the fact that we are called er at 
our power stations and in our factories, 125,000 tons of coal 
a million dollars saved for that eity alone during the past year Srev ° Pract s Iuro a & \\ 
I a state which takes 12,000,000 tons of bituminous coal in the 
ourse of a vear, we saved at least ten per cent, and we were rash We talk about this having been a engineers’ war, abou 
ough to promise Mr. Gartield and the Fuel Administration that chinery having won the war But it is the blood of our sol 
ve would take two and a halt million tons less during this vear which has won the war: it 1s the met vho have don l W hi 
than we took the previous year. We had just touched the frings I heard the statistics read by your president yesterday, 1 ) 
of this subject when the armistice was signed and the botton that men in my profession, members of this Institute, could 
ropped out of the whole movement. \re we going to permit this help the world in this erisis Ot course, we were not t ) 
effort throughout the United States to break down? Not at all. long: | sometimes think we were tardy in getting 1 Wi 
In my state—but it is not my state; I was born in Kentucky there, and we might have done a great deal more and suffered 


} 


when I went as a professor to Harvard College years ago, my ereat deal more if vou fellows had not pretty nearly cleaned up 
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the thing before we got in to help. Nevertheless, we ought to 
keep in mind the fact that machinery alone did not win the war; 
what brings such a victory as ours is the willingness of men to 
give their lives for a great cause. 

The same thing applies in time of peace; a man may help his 
country and the community by willingness to dedicate himself to 
a profession, to give himself to the advancement of the human 
race; and that willingness is expressed in the one word, “ service.” 
If I were to try to visualize the condition necessary to the progress 
of the world to-day, I would express it in two words, in the nature 
of a formula for our profession: “to serve.” At the beginning 
of the war we heard very much the phrase “to make the world 
safe for democracy.” After all that is but a method of saying 
that we are seeking a form of government for the human race that 
will permit every individual to develop the maximum of his possi- 
bilities in the service of mankind. That is what democracy means. 
Our profession will have great power in the near future of peace, 
in the league of nations, because no league of nations will last if 
the proper spirit is not there. Without that attitude of mind, 
we cannot achieve what should be our great purpose. 

About two months ago it was proposed in New York that The 
American Society of Mechanical Engineers go to London for a 
meeting in a year or two. What I want to see within the next 
two years in London or Paris is a great meeting of all the 
engineers of this continent—civil, mechanical, electrical, mining— 
met together to rejoice over that peace that I hope is going to 
come out of the present proceedings in Paris. 








NECROLOGY 


ABRAM T. BALDWIN 





Abram T. Baldwin was born on September 26, 1870, in Yonkers, 
N. Y., and was educated in the public schools and Cornell University, 
graduating from the latter with the class of 1893. 

Upon graduation Mr. Baldwin first worked in the Wm. A. Sweet 
Rolling Mills, Syracuse, N. Y., and served his apprenticeship in 
practically every branch of the industry. In January 1895 he be- 
came connected with the Solvay Process Co., also in Syracuse, where 
he worked through the various departments, being assistant manager 
of the soda ash department at the time he left Syracuse to enter 
the coke department of the same company in Detroit. In May 1910 
th Precision Instrument Co. was organized, in which Mr. Baldwin 
was very much interested. It was not until 1911, however. that he 
gave this company his full attention and at that time he became 
its treasurer; in 1913 he was made president and general manager 
of the firm, which position he was holding at the time of his death. 

When the United States entered the war, Mr. Baldwin was asked 
to take up the manufacture of air-speed indicators for the Science 
and Research Division of the Bureau of Aircraft. His work in this 
connection was so arduous that it resulted in his physical breakdown 
and sudden death from heart collapse on January 8 in Boston. 

Mr. Baldwin was greatly interested in the combustion of coal and 
efficiency of boiler operation. He was a member of the Detroit 
Engineering Society, the National Association of Stationary Engi- 
neers, the American Gas Institute and the Detroit Board of Commerce. 
He became a junior member of the Society in 1899 and in 1902 a 
life member. 


CHARLES C. CHRISTENSEN 


Charles C. Christensen was born on September 30, 1851, in Copen- 
hagen, Denmark. He attended the technical college at Navy Yard. 
Horten, Norway, where he studied marine and mechanical engineer- 
ing. He served an apprenticeship in shop practice and drafting from 
1871 to 1875 in Norway. The next four years he worked with the 
firm of Jansen & Dahl, Norway, as a designer on iron vessels anid 
on engines. 

In 1880 Mr. Christensen came to the United States, where he 
was employed by the Allis-Chalmers Co. as draftsman. From 1882 
to 1888 his position was that of designer of mining machinery and 
at the end of that period he was placed in charge of the engineering 
and drafting department. From 1889 until the time of his death. 
December 13, 1918, he held the position of estimating engineer. 

Mr. Christensen was the author of a number of articles relating 
to mining machinery which have been published in both American 
and English mining journals and also translated for Spanish and 


ng technical periodicals. He became a member of the Society 
In le 
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MICHAEL JOSEPH GOLDEN 


Michael J. Golden was born on November 17, 1862, in Stratford, 
Ont., Canada. He received his early education in the schools of 
Lawrence, Mass., and later attended the Massachusetts Institute of 
Technology for two years as a special student. He served an ap- 
prenticeship with William McCartney in Lawrence and was for six 
years assistant to E. Lyford. 

For one year he was an instructor in mechanical drawing at a 
high school in Hyde Park, Mass. In 1884 he became connected with 
Purdue University, Lafayette, Ind., as an instructor in shop work. 
later receiving his degree in mechanical engineering from the Univer- 
sity. From 1889 until June 1916, when ill health compelled his 
resignation, he served as professor of practical mechanics at Purdue, 
and from 1907 was also director of the practical mechanics laboratory. 
He was considered an authority in shop management and shop ex- 
perience and his course of shop lectures was widely known. He spent 
much of his time in research, investigating microscopically the 
structure of wood, for this purpose designing and building much 
special apparatus. 

Professor Golden was the author of several works on mechanics 
and of a number of shorter articles which appeared in the technica] 
press. He was a member of the Indiana Academy of Science, the 
American Society of Naval Engineers and the Manual Training 
Teachers’ Association of America. He became a member of the 
Society in 1892. His death occurred on December 18, 1918. 


LAURENCE RICHARD GULLEY 


Laurence R. Gulley was born at Mason, Mich., on August 14, 
1888. He attended the University of Illinois, receiving in 1910 his 
B.S. degree in mechanical engineering (M.S. in 1911; M.BE. in 1917). 
From 1908 to 1911, during his vacations, he was connected with 
the Burr Co., Champaign, Ill., as draftsman. 

Upon graduation he was employed by the same company and from 
1911 to 1913 he served as chief engineer. In 1913 he became general 
manager of the firm and at the time of his death, October 24, 1918, 
in addition to holding this position, was also secretary of the Burr Co. 

A short while previous to his death Mr. Gulley had designed and 
built the Gulley tractor dynamometer, which has proved of much 
interest to tractor-manufacturing concerns. 

Mr. Gulley was a member of the honorary societies of Tau Beta 
Pi and Eta Kappa Nu. He became an associate-member of the So- 
ciety in 1917. 


GEORGE SHERWOOD HODGINS 


George S. Hodgins, editor of Raihoay and Locomotive Engineering, 
died at his home in New York City on January 18, 1919. He was 
born in 1859 in Toronto, Ont., and was a graduate of the Upper 
Yanada College and the school of practical science, University of 
Toronto. 

He served his apprenticeship with the Canadian Locomotive & 
Engine Co., Kingston, Ont., in machine-shop work, locomotive erecting, 
ete. In 1882 he was appointed draftsman in the same company 
and was directly responsible for locomotive design. After some ex- 
perience in a division master mechanic’s office on the Canadian 
Pacific Railway, he was advanced to various positions on the road 
and of late was locomotive inspector on the entire system. In 1889 
he was recalled to the Canadian Locomotive Works as mechanical 
engineer, where he had charge of all engineering and designing work. 
Later he entered the service of the Pressed Steel Car Co., Pittsburgh, 
Pa., as general inspector of the output of that extensive plant, and 
was also for some years inspector of the Richmond Locomotive: Works. 

During these earlier years he had contributed to a number of 
railroad publications. In 1900 he entered the field of practical 
journalism as editor of The Railroad Digest. In 1902 he joined the 
staff of Railway and Locomotive Engineering as associate editor and 
in 1908 became managing editor, which position he held until 1911, 
when he was called by the Canadian Government to make a com- 
prehensive report on the shops, appliances, tools and equipment 
necessary for the Trans-Continental Railroad. On the completion 
of that work in 1915 Mr. Hodgins joined the staff of the Railway 
Periodicals Company as managing editor of the Raikoey Master 
Mechanic and The Railway Engineering and Maintenance of Way. 
In 1916 he returned to Railway and Locomotive Engineering and re- 
mained on the staff as editor until his death. 

He contributed many articles to popular science magazines and 
as a writer on engineering and technical subjects his style was 
marked by an exact and comprehensive lucidity. 

Mr. Hodgins became a member of the Society in 1908. 


HENRY SMYTH ISHAM 


Henry S. Isham was born in New Britain, Conn., on March 16, 
1866, and was educated at Mowry and Goff’s English and Classical 
School, and at the Bryan and Stratton Business College in Provi- 
dence, R. I. - 

He first served an apprenticeship of three years with the Harris- 
Corliss Engine Works, Providence, and then entered the service of 
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the Rhode Island Locomotive Works in the capacity of draftsman. 
From that position he went as draftsman with the Jeffrey Manu- 
facturing Co., Columbus, Ohio, and in the following year, 1892, he 
became connected in the same capacity with the Johnson Steel Co.. 
Johnstown, Pa. Mr. Isham’s next position was with the Pond 
Machine Tool Co., Plainfield, N. J., as draftsman. The year of 
1895-1896 he was with the Washington, Alexandria and Mount 
Vernon Railway, and a little later was located in the chief engineer’s 
office of the Central Railroad of New Jersey. For over a year he 
worked with the Mossberg Manufacturing Co., Attleboro, Mass.., 
leaving that firm to take a position in 1897 with the Metropolitan 
Street Railway Co., New York City, as track expert in the office of 
the engineer of maintenance of way. From 1899 to 1901 he was 
designing draftsman for the Sio Paulo Railway; Light & Power Co., 
Ltd., Sio Paulo, Brazil, 8. A. 

In 1901 Mr. Isham returned to the United States to enter the 
employ of the Pennsylvania Steel Co., Harrisburg, Pa., remaining 
there until 1903. From 1903 to 1908 he was chief draftsman witb 
Ford, Bacon & Davis, New York City, and then became associated 
with the New York Railways Co., where he had charge chiefly of 
the track work. His next connection was again with Ford, Bacon 
& Davis as chief draftsman. About the middle of 1918 he entered 
the service of the New York Edison Co., New York City, and was 
with that company at the time of his death, which occurred in an 
accident on November 28, 1918, 

Mr. Isham became a member of the Society in 1902. 


PAUL JONES 


Paul Jones was born in Wilmington, Del., on May 11, 1881, and 
was educated in the schools of that city, later attending the Heath 
School. He studied as a special student in mechanical and mining 
engineering and in 1902 took a position with the Diamond Steel Co.. 
Wilmington, where he was engaged in general drafting for iron- and 
steel-works equipment, later becoming engineer of tests and then 
assistant to the superintendent of shops and steel products. 

In 1906 Mr. Jones became connected with the E. I. du Pont de 
Nemours Co., Wilmington, in the light, power and heat division. 
His duties were in the general office and in field engineering work 
in connection with construction, design and maintenance of power 
plants and power transmission systems and costs. His next posi- 
tion was in 1909 with the H. C. Frick Co., United States Steel Cor- 
poration, Pittsburgh, Pa., as assistant engineer for the design of coal 
and coke plants, railroad trackage and structures, power plants, etc. 
For the year 1910 to 1911 Mr. Jones’s services were loaned to the 
G. S. Baton Co., as construction engineer, where his duties were 
along the same lines as they had been with the Frick Co. He re- 
turned to the employ of the Frick Co. and was made plant super- 
intendent of the Filbert Works. He completed this plant, developing 
and maintaining all plant operations. 

In 1914 he became associated with the Bosch Magneto Co., Plain- 
field, N. J., as works engineer. He was engaged in the design, con- 
struction and maintenance of buildings and equipment and the direc- 
tion of power-plant systems. In the Spring of 1918 he was com- 
missioned a first lieutenant in the Aviation Section, Signal Reserve 
Corps, of the Army and was assigned to duty in the finance depart- 
ment. At the time of his death, December 17, 1918, he was connected 
with the Air Nitrates Corporation, New York, having been honorably 
discharged from the service. 

Mr. Jones was a member of the American Institute of Mining En- 
gineers. He became an associate-member of our Society in 1917. 


GEORGE ALEXANDER JUST 


George A. Just was born in 1860 in New York City. He attended 
Rensselaer Polytechnic Institute, from which he was graduated in 
1881 with the degree of C.E. He was first employed by the Phoenix 
Iron Works, and then was connected with the New Jersey Steel and 
Iron Co., Trenton, N. J., later acting as engineer for that firm in 
New York. He was also chief engineer of the Jackson Architectural 
Iron Works, afterward becoming a member of the firm Lewison & 
Just, consulting engineers. 

Mr. Just was a pioneer in the steel industry and was at one time 
associated with Cooper, Hewitt & Co., and was one of the first en- 
gineers to develop the modern steel-frame building. At the time of 
his death, December 27, 1918, he was president of the George A. 
Just Co. He took an active interest in politics and was the engineer 
member of the commission which framed the Code of Building Laws 
for Greater New York, and from 1907 to 1915 served as chairman of 
the Board of Examiners of New York. 

’ He was a member and ex-director of the American Society of Civil 
Engineers. He became a member of our Society in 1904. 


DAVID TOWNSEND 


David Townsend, a member of the Society since 1882, and vice-presi- 
dent during the years 1899 to 1901, died at his home in Philadelphia. 
Pa., on November 27, 1918. 

Mr. Townsend was born on February 21, 1856, in Philadel- 
phia, Pa. He was a graduate, class of °76, of the University 


a 


MECHANICAL ENGINEERING 305 


of Pennsylvania, degree of B.S. In 1878 he was a special stu- 
dent at Stevens Institute of Technology, and assistant to Dr. 
R. H. Thurston and Prof. Albert H. Leeds. From 1878 to 189% 
he was with the Bush Hill Iron Works, Philadelphia, specializing 
in rolls, rolling mills, steel and iron works construction equip- 
ment. He first served his apprenticeship in machine shop, foun- 
dry and drawing room, later becoming general manager. In 1893 he 
became general manager of the Philadelphia Roll & Machine Co., build- 
ing and operating their works. He was with this firm until 1898, 
when he went to Germany to the Krupp Works at Magdeburg to study 
the methods and construction of the Gruson Revolving Coast Defense 
Turrets. Upon his return he designed, built and operated the Gruson 
Iron Works, Eddystone, Pa., as general manager. In 1903 this prop- 
erty was sold to the Baldwin Locomotive Works, who have since occu- 
pied it for themselves and for the Remington Arms Co. 

From 1903 to 1912 Mr. Townsend was engaged in private engineer- 
ing practice, specializing in iron and steel foundries, roll and rolling- 
mill designs and general construction for iron and steel products. Mr. 
Townsend became president of the Production Engineering Co, in 
Philadelphia in 1912, specializing in oil-burning apparatus of all kinds, 
holding this position up to the time of his death. 

During the year 1916 he was also manager of the Philadelphia plant 
of the Neidich Process Co. and the Caleo Chemical Co., producing ani- 
line dyes. 


AUGUST H. BORNHORST 


Lieut. August H. Bornhorst was born on August 1, 1888, in St. 
Marys, Ohio. He received his early education in the schools of St. 
Marys and then attended Ohio 
State University, from which 
he was graduated in 1911 with 
the degree of M.B. 

He first worked with the 
Ford Motor Co., Detroit, Mich., 
as machine designer on a 5000- 
hp. gas engine’ In March 1912 
he was assigned through a 
civil-service appointment to the 
U. S. Engineer’s Office, Seattle, 
Wash., as mechanical drafts- 
man, where he designed cranes 
for handling concrete work and 
designed and laid out lock gates, 
lock-gate machinery and a pro- 
posed emergency dam. In March 
1916 he became connected with 
the Puget Sound Navy Yard, 
Bremerton, Wash., as a marine- 
boiler and engine draftsman. 
Later he was connected for a 
short period with the Seattle 
Machine Works. 

In July 1917 he entered the 
service as a first lieutenant in 
the Signal Officers’ Reserve 
Corps and was afterward transferred to the Aircraft Production, Air 
Service Branch of the Army, in which he was serving at the time of 
his death, December 7, 1918. 


Lieutenant Bornhorst became a junior member of the Society in 
1916. ‘ 





Avcust H. BoRNHORST 


JOHN HORTON DALLY 


John H. Dally was born on July 10, 1868, in Lafayette, N. J. He 
was educated in the public schools of Newark and later attended 
the Newark Technical School, of which he was a graduate. He 
served a three-years’ apprenticeship with the Watts-Campbell Co.. 
Newark, and from 1891 to 1895 worked in the shops of the same 
concern. He spent one year with the Richmond Locomotive Works 
and for the Whitehall Engineering Co. He was also connected for 
short periods with the Colorado Automatic Refrigerating Co. and 
with the New York Refrigerating & Construction Co. He was chief 
engineer of the Waldorf-Astoria Hotel, New York, for about a year 
and a half, and from 1896 to 1902 was chief engineer* of the Car- 
negie Music Hall, New York. 

From 1903 until the time of his death, December 23, 1918, he was 
chief engineer of the New York Stock Exchange. Since 1897 he had 
also acted as supervising engineer for the Fine Arts Society. 

Mr. Dally became a member of the Society in 1903. 


J. SELLERS BANCROFT 


J. Sellers Bancroft, general manager and mechanical engineer of the 
Lanston Monotype Machine Company, of Philadelphia, Pa., died in 
that city on January 29, 1919. 

Mr. Bancroft was born in Providence, R. I., in 1843. He became a 
member of the Society in 1880, and held the office of manager from 
1909 to 1911, and that of vice-president from 1915 to 1917. A more 
extended notice will appear in the April issue. 








MECHANICAL ENGINEERING 








PERSONALS 


In these columns are inserted items concerning members of the So- 
ciety and their professional activities. Members are always interested 
in the doings of their fellow-members, and the Society welcomes notes 
from members and concerning members for insertion in this section. 
All communications of personal notes should be addressed to the Secre- 
tary, and items should be received by March 15 in order to appear in 
the April issue. 





CHANGES OF POSITION 


J. Paur CLayTon has resigned his position of commercial man- 
ager of the Middle West Utilities Company, Chicago, Ill., and has 
been elected vice-president of the Central Illinois Public Service 
Company, Mattoon, IIl. a 


FRANK H. Apsey, for the past six years Boston manager for the 
Gifford-Wood Company, has been elected president of the South- 
worth Machine Company, of Portland, Me. The new duties, assumed 
on January 1, 1919, include the general management of the company. 


LEMUEL C. BieLow, who for a number of years acted as New 
York manager for the Morse Chain Company, of Ithaca, N. Y., 
and who for the past year has been connected with the Charles A. 
Schieren Company, as manager of their engineering department, 
has been appointed eastern representative of the W. A. Jones Foun- 
dry and Machine Company, of Chicago, Ill., with headquarters in 
New York City. 


‘ Matcotm M. HENDERSON has resigned his position as chief me- 
chanical engineer of the Commonwealth Railways of Australia and 
has joined the Perry Engineering Company of Adelaide and Gawler, 
South Australia. as manager. 


MANNING E. Rupp has severed his connection as superintendent 
of the ordnance department, Curtis and Company Manufacturing 
Company, St. Louis, Mo., to become associated with the Gifford-Wood 
Company, Hudson, N. Y., as general superintendent. 


Lewis S. MAxFIELD has resigned his position as mechanical engi- 
neer with the Carver and Nate Company, engineering contractors, 
to accept the position of assistant to the secretary of the Heating 
and Piping Contractors’ National Association, New York. 


WILLIAM F. ParisH, for many years manager of the lubricating 
division of the Texas Company; and lately chief of the oil and 
lubrication branch, Air Service, War Department, has joined forces 
with the Sinclair Refining Company, Chicago, Ill. As_ technical 
director of the company, Mr. Parish will assist in organizing the 
section of lubrication engineering, and in connection with the lubri- 
cating sales department will aid in establishing broader and more 
direct representation. 


FRED W. FISCHER has severed his connection with the United 
States Nitrate Plant at Muscle Shoals, Ala., to accept the position 
of boiler-plant supervisor with the Du Pont Engineering Company. 


THEODORE H. HERMANSON, formerly with the Harrison Works of 
the Worthington Machinery Corporation, has become associated with 
the Epping-Carpenter Pump Company, of: Pittsburgh, Pa., as works 
manager. 


EDMUND S. Hiaeins, until recently affiliated with the Du Pont 
Engineering Company, Richmond, Va., has accepted a position with 
the Oakland Motor Company, Pontiac, Mich. 


F. L. GILMAN resigned his position as works manager of the Na- 
tional Conduit and Cable Company last November, and has left for 
abroad to take a position as European general superintendent for the 
Western Electric Company, in charge of the company’s manufacturing 
plants in England and on the continent. 


ALEXANDER A. KoswIcK, formerly with Wright-Martin Aircraft 
Corporation at their Long Island plant, has accepted a position as an 
engineer with Ford, Bacon and Davis, in their valuation and report 
department, with headquarters in New York City. 


ANNOUNCEMENTS 


CaPTAIN Jutius M. Lonn, who for the past 20 months has 
been located in the small-arms ammunition department at the Frank- 
ford Arsenal, Philadelphia, Pa., has been released from military 
service and has resumed his position in charge of engineering with 
the Great Western Manufacturing Company, La Porte, Ind. 


G. CHARTER HARRISON announces that Eric A. Camman, asso- 
ciated with him since the establishment of the business, has been 
admitted into partnership. The firm will continue to specialize in 
the design of plans to meet modern industrial problems, under the 
firm name of G. Charter Harrison and Company, with offices, as 
heretofore, in New York City. 
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Georce H. SuHarpe, until recently fuel engineer for the conserva- 
tion department, United States Fuel Administration, has become 
associated with Frame, Friend and Stineman, Inc., New Haven, 
Conn., as consulting fuel engineer, 


E. Logan Hi, secretary of the United States Shipping Board 
Commission on Port and Harbor Facilities, has resigned and has become 
associated with Heyl and Patterson, Inc., contracting engineers of 
Pittsburgh, Pa. Previous to his appointment as an official of the 
Shipping Board, Mr. Hill was assistant general manager of the 
Erie Railroad. He will be located at the New York sales office 
of the company, which is particularly interested in the application 
of their cranes to wharves, cargo handling and other special purposes. 


THEODORE MAYNz has become associated with the Gulf Pipe Line 
Company, Houston, Tex. 


Lieut. E. R. GLENN, who has been acting as production officer 
for the ordnance department at the Bethlehem Steel Company for 
the past year, has been discharged from the service and has become 
associated with the Simplex Valve and Meter Company of Phila- 
delphia, Pa. 


CLeon E. PHELPS, recently discharged from Government service, 
has accepted the position of assistant works manager of the Under- 
wood Computing Machine Company, Hartford, Conn. 


Masor JAMES GUTHRIE, Ordnance Department, U.S.A., has been 
ordered from Washington to Detroit, becoming engineering manager 
for the Michigan district, with headquarters at 818-820 Book Building. 


E. Howarp REED, vice-president of Reed and Prince Manufac- 
turing Company, Worcester, Mass., is in the naval service and has 
been transferred from the torpedo station at Newport, R. I., to duty 
at Toledo, Ohio. 


Masor R. W. Futter, Ordnance Department, Washington, D. C., is 
leaving for Japan, China and Vladivostok, Russia, where he will repre- 
sent W. R. Grace and Company of New York City. 


Pavut P. Brrp has assumed the presidency of the Boston Sand and 
Gravel Company, with headquarters in Boston, Mass. He retains his 
partnership in the engineering firm of Norton, Bird and Whitman, of 
Chicago and Baltimore, and has opened an office for the firm in Boston. 


L. H. THULLEN was elected president of the Grand Rapids Brass 
Company, Grand Rapids, Mich. 


WILLIAM McCorMIcK NEALE, formerly connected with the Newman 
Machine Company, Greensboro, N. C., as secretary, treasurer and 
mechanical engineer, announces the opening of an office in Greensboro 
for consulting practice, specializing in plant design, and the design and 
development of special labor saving machinery and devices. 


W. S. QuIGLEY, president of the Quigley Furnace Specialties Com- 
pany, Inc., sailed for Liverpool on the Baltic, February 15, for the 
purpose of further developing European connections of his company. 
Mr. Quigley will spend several weeks in England, France and Italy 
and visit the plants installing the Quigley system for preparing and 
burning pulverized coal and lignite. 


APPOINTMENTS 


CAPTAIN Epwarp E. ASHLEY, JR., for many years consulting 
mechanical and electrical engineer for Starrett and Van Vleck, archi- 
tects, of New York, has resigned his commission in the Air Service 
of the U.S. Army to accept an appointment as sales engineer of the 
Mercury Manufacturing Company, Chicago, Ill. This company 
manufactures electrically driven tractors for use in connection with 
industrial haulage systems. 


CHARLES W. STEPHEN has been appointed assistant works man- 
ager of Pratt and Cady Company, Hartford, Conn. He retains his 
present position as mechanical engineer. 


Max E. CurTtter, formerly supervising engineer and superintendent 
of the Hamilton and DeLoss Company, Bridgeport, Conn., has been 
appointed general superintendent of The Hawthorne Company, which 
was merged with the Hamilton and DeLoss Company on February 1. 


AUTHORS 


S. H. Grar has contributed an article on Structure and Strength 
of Overheated Rivet Steel to the February 6 issue of Engineering 
News-Record, 


H. Cote Estep addressed the members of the Cleveland Engi- 
neering Society at a luncheon on January 31, on reconstruction work 
upon which engineers will be called. Mr. Estep was a member of 
a mission of fifteen technical experts invited by the British Govern- 
ment to inspect British industries and the western front. 


Dr. RICHARD MOLDENKE was the speaker at the New England 
Foundrymen’s Association meeting, February 12. The subject of his 
address was Foundry Melting Methods. 
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Our Cities Awake 


Our CrTreEs AWAKE. Notes on Municipal Activities and Administra- 
tion. By Morris Llewellyn Cooke, M.E., Consulting Engineer, 
formerly Director of Public Works, City of Philadelphia. With 
Foreword by Newton D. Baker, Secretary of War. Doubleday, 
Page & Co., Garden City and New York, 1918. Cloth, 5 x 7% in., 
351 pp., 119 illustrations. $2.50. 


Morris Llewellyn Cooke was a pupil and discipline of Frederick 
W. Taylor. Efficiency means more to him than a time clock and 
a card index. He was among the first to emphasize the part that 
the engineer should play, not only in industry, but in public life. 
When, therefore, he was called by Mayor Rudolph Blankenburg 
as Director of Public Works of the City of Philadelphia in 1912 
he brought to the task the vision of a city in which not only the 
things that must be done should be done in the most efficient and 
creditable way, but in which the application of the common means 
and effort of a people with an awakened civil consciousness to the 
making of their city rich, artistic and beautiful, and their com- 
munal life helpful, inspiring and enjoyable, should be developed 
to the utmost. The book is a commentary upon his experience in 
the office, interspersed with observations suggested by- that ex- 
perience and his study of public management, or drawn from the 
experiences of other cities; with the views of other publicists, and 
information, statistical and otherwise, from various sources. 

The first chapter, Paving the Way, tells how the interest of the 
people was aroused, and discusses financial methods, budgets, cost- 
keeping and appropriations. The abuses attending the jockeying 
of contracts are described, and the public manner adopted for 
opening bids illustrated. Ten pages are devoted to an exposé and 
condemnation of the common practice of levying assessments 
upon city employees by political parties. 

Chapter II considers Some Mechanisms .of Municipal Manage- 
ment such as Home Rule for Cities, Municipal Government by 
Commission, The City Manager, The Ballot (favoring the short 
variety), Functional Management, Committee Control and Leader- 
ship. 

Chapter III tells of the application of Scientific Management 
in City Affairs. The science of management has for its object 
the development of the one best way in every part of its field, 
with the emphasis on the “one.” In private manufacturing estab- 
lishments the owner can frequently put into practice means and 
methods not understood or indorsed by the workers. 

Under the title Codperation the One Best Way, Chapter IV 
seeks to show that in a city, which is a great industrial plant 
owned by its citizens collectively, the genuine interest of intelligent 
citizens, is needed to back up any municipal program. There 
should also be codperation between cities, as many of their 
problems admit of a common solution. The moving of trained 
municipal employees from city to city in the course of their 
professional progress, and the rise of the commission manager 
plan of city administration will hasten this codperative movement. 
Standard specifications for contracts and materials are suggested ; 
cooperation between householders, street-cleaning forces, munici- 
pal road repair forces, regular contractors’ groups and the street- 
railway company helps in solving the snow-removal problem. 

In Chapter V, devoted to the city employee, the means taken to 
discourage his political activity are described. Uniforming, it is 
said, generally results in raising the grade of certain classes of 
employees. Equalization of pay, promotion, pensioning, competi- 
tions and welfare work are also touched upon. The author says 
that even under the civil-service law men can be removed from 
the publie service for the same reasons that they can properly be 
removed from the service of a private company, and tells how he 
dealt with cases of discharge and discipline. 

Although an enthusiastic advocate of the civil service or merit 
system, Mr. Cooke believes that The Man in Ten Thousand, the 
man who is best fitted for the larger position, will be found 





through the personal effort of the appointing officer rather than in 
the list of eligibles furnished by a civil-service commission. Civil 
service does very well for positions paying less than $3000 per 
year, but in his opinion will, as applied to the higher position, 
take the form of codperating with the appointing officer in finding 
the right man, and in fearlessly and exhaustively checking that 
officer’s judgment, rather than in insisting on taking the initiative. 
He suggests that if the secretaries of the four national engineering 
societies could be authorized by their several councils to associate 
themselves as a civil service board to act as an advisory com- 
mittee to federal, state and municipal civil-service commis- 
sions, it would be a decided step in the right direction in filling 
engineering positions. 

Those who know Mr. Cooke through his previous mtterances 
will turn with especial interest to his chapter upon Our Utilities 
and Their Owners. “If we have good reason,” he says, “ for 
speaking without venom and by the facts, we have equally strong 
incentive for speaking fearlessly. I have already mentioned 
polities, the juggling of contracts, the absence of expert service 
and the lack of understanding of the problems of government on 
the part of the people, as among the causes which retard our 
progress. But more important than any of these, in my opinion, 
is the baleful influence constantly wielded directly and indirectly 
in almost.every city in the land by the private-utility interests 
through their support of the lowest type of political machinery 
and intrigue.” 

“The basic fact underlying any discussion of municipal utili- 
ties is the essential solidarity of the private interests which control 
them.” What, for want of a better name, he calls “ courtesy ” 
precludes the financing of competing interests and the invasion 
of preémpted or allotted territory. “ Anything like a complete 
victory for either side in this matter means to the one side whole- 
sale destruction, through public ownership, of certain kinds of 
paper values, and to the other new and heavy public duties. The 
present-day managers of a property actually worth hardly $25,- 
000,000, but with outstanding securities of over $50,000,000, are 
in an exceedingly embarrassing position. They want more than 
sympathy; they want help.” 

Methods of financing, and the réle of the holding company, the 
efficiency of which the author says, “ as a device for the injection 
of water, compares with the high finance which preceded it as a 
high-pressure fire main does to a garden hose,” are described. 
Bankers realize that a widespread program of municipal owner- 
ship and municipal operation is more or less imminent, and the 
author has been told by those high in the banking world that the 
intention is to make these plants yield every possible penny in 
revenue against the day when ownership will change. 

“Where private companies furnish good service at fair rates, 
give them protection, a free field and a square deal. If they fail 
in these essentials, any self-respecting city will call the bluff by 
insisting upon public ownership and public operation.” 

Confidence in state regulation is on the wane. The work that 
comes before the public-service commissions is largely engineer- 
ing, and yet there are almost no engineers on the commissions. 
The cities are at a disadvantage in obtaining expert testimony in 
regard to costs and values, as most of the experts have been 
brought up in the employ of the utilities. 

The greatest present-day problem in utility matters is not who 
is to own and operate them, but how they are to be operated. A 
titanic battle is on between a democratic army and eleven billions 
of capital. 

Chapter IX shows how the city can be developed as an ally of 
industrial progress by attention to its food supply, transportation, 
public parks and baths, commercial, educational and vocational 
guidance, the stabilizing of employment, and all those things 
which make for industrial competency and attract and develop a 
desirable industrial population. 
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The citizen must amount to Something More than a Voter. 
Such organizations as chambers of commerce, city clubs, business 
men’s associations, improvement associations, technical societies, 
ete., have unlimited possibilities for helping the city: 

“In the last analysis,’ says the author in the concluding 
chapter, “a city is simply an aggregation of homes, and the object 
of each individual home is to be the source of the maximum of 
service and human happiness. Fortunately, it is not necessary 
to await future developments in order to visualize a beautiful 
city filled with prosperous folk leading happy and inspiring lives 
—a ‘singing city.’ ” 

Frep R. Low. 


AMERICAN HIGHWAY ENGINEERS’ HANDBOOK. Editor-in-chief, Arthur 
H. Blanchard. First edition. John Wiley and Sons, Inc., New 
York, 1919. Flexible cloth, 7 x 4 in., 1658 pp., illus., tables. $5. 

The task undertaken has been the compilation of a reference 
book which would include reliable and comprehensive information 
on all branches of highway engineering and related subjects, in- 
cluding organization and administration of highway departments, 
financing of improvements, highway design, paving, testing, costs, 
ete. ‘These questions are discussed in twenty-nine sections, each 
of which has been edited by an authority. Bibliographies for 

each section and an extensive index have been provided. 


.YMERICAN METHODS IN FOREIGN TRADE. A Guide to Export Selling 
Policy. By George C. Vedder. First edition. McGraw-Hill Book 
Co., Ine., New York, 1919. Cloth, 8x6 in., 204 pp. $2. 

The author of this volume is a believer in the soundness of the 
distinctively American methods of developing an export trade 
which have hitherto been adopted by our most efficient world trad- 
ers. He attempts in this volume to explain how these firms have 
achieved success and to outline the proper policy to be adopted 
by those interested in entering foreign markets. 


CuImLTOoN TRACTOR INDEX. Published semi-annually by the Chil- 
ton Co., Philadelphia, 1919. Paper, 10x 7 in., 464 pp. $1. 

The Tractor Index is a directory of the manufacturers of 
tractors, tractor parts and accessories, and power farming ma- 
chinery in the United States. It also includes an illustrated list 
of American tractors, in which brief specifications for each tractor 
are given, a table giving complete specifications for 198 tractors, 
and a similar table of specifications for power farming machinery. 
A collection of articles on tractors and farm machinery completes 
the work. 


(‘IILORINATION OF WATER. By Joseph Race. First edition. John 
ge Sons, Inc., New York, 1918. Cloth, 8 x 5 in., 158 
pp. 0. . 
The author has collected and correlated the scattered informa- 
tion in print on the purification of water by chlorine, and presents 
a systematic account of the theory, practical application and 
results. Numerous references to the original publications are 
given. 


Tur FUNDAMENTAL EQUATIONS OF DyNAmics. Its Main Codrdinate 
Systems Vectorially Treated and Illustrated from Rigid Dyna- 
mics. By Frederick Slate. Berkeley, University of California 
Wress, 1918. Cloth, 8 x 6 in., 233 pp. 

‘ihe author of this volume feels that the extensiveness of the 
nela of dynamics has necessitated such compression in the general 
surveys of its principles that the usual treatment leans too heavily 
on mathematies. His desire has been to prepare a supplement to 
such standard works which will direct attention to the physical 
aspects, and to experimental reasoning, by offering a flexible 
continuation of an elementary stage with unsettled achievement. 
The book forms Part II of Principles of Mechanics (Part I, 
Maemillan Co., 1900). 


A HAnpbsook OF PuysicS MEASUREMENTS. Vol. I, Fundamental 
Measurements, Properties of Matter, and Optics. Vol. II., Vi- 
bratory Motion, Sound, Heat, Electricity and Magnetism. By 
Ervin 8. Ferry, in collaboration with O. W. Silvey, G. W. Sher- 
man, Jr., and D. C. Duncan. First edition. John Wiley and 
Sons, Inc., New York, 1918. Cloth, 8x 5 in., 233 pp. illus., tables. 

\ $2 a volume. 


The aim of this work is to furnish the student of pure or ap- 
plied seience with a self-contained manual of the theory and 


manipulation of those measurements in physics which bear most 
directly upon his subsequent Work in other departments of study 
and upon his future professional career. The experiments have 
been selected with regard to the particular determinations now 
demanded by science and industry and so grouped as to segregate 
those of value for students of the various branches of engineering. 


MAKING THE SMALL SHOP PROFITABLE. By John H. Van Deventer. 
First edition. Published by the American Machinist. (Mc- 
Graw-Hill Book Co., New York, sole selling agents.) 1918. 
One-quarter cloth, 12x 9 in., 113 pp., illus. $1.75. 

This book contains a series of articles on important phases of 
the activities of small machine shops, proper methods of working, 
cost-keeping, ete., and also illustrations of many handy devices 
for facilitating work, particularly in shops with limited equip- 
ment. It is a continuation of the author’s Success in the Small 
Shop. The articles first appeared in the American Machinist. 


STEAM ENGINES. Prepared in the Extension Division of the Uni- 
versity of Wisconsin, by E. M. Shealy. (Engineering Educa- 
tion Series.) First edition. McGraw-Hill Book Co., Inc., New 
York, 1919. Cloth, 9x6 in., 290 pp. 173 illus. $2.50. 

This is the third of a series of three textbooks on steam engi- 
neering, prepared for correspondence students in the University of 
Wisconsin Extension Division. The aim in this volume is to teach 
the fundamental principles underlying the operation of the steam 
engine, in as simple and non-mathematical a manner as possible. 
Particular attention is given to valve gears. 


LOCOMOTIVE HAND-Book. Compiled by American Locomotive Com- 
pany, New York, 1917. Leather, 4 x 6 in., 195 pp., 9 illus., 89 
tab. $0.75. 

The compilers have arranged the tables, formule and other 
information used by locomotive designers, in a convenient book of 
pocket size. 


OXWELDING AND CuTTING. Manual of Instruction. Compiled by the 
Oxweld Acetylene Company, Jersey City, N. J. First edition. 
(copyright 1918). Paper, 5 x 8 in., 124 pp., illus. $0.50. 

The manual describes the apparatus, the methods of using it 
and gives a series of practice problems illustrating correct methods 
of meeting those that occur in shops where oxy-acetylene is used 
for cutting and welding. 


PRACTICAL AVIATION. An Understandable Presentation of Interesting 
and Essential Facts in Aeronautical Science. By Charles B. 
Hayward. Second edition. American Technical Society, Chi- 
cago, 1919. Flexible cloth, 6 x 8 in., 784 pp., illus. $3.75. 

This volume treats of the theory, design and construction of 
airplanes and dirigible balloons, and their motors; and describes 
the types in use. Considerable space is given to the military uses 
of airplanes and to the methods of flying used by military aviators. 


PRACTICAL AVIATION FOR MILITARY AIRMEN. By Major J. Andrew 
White. Wireless Press, New York, (copyright 1918). Cloth, 
6 x 9 in., 197 pp., illus., pl. $1.75. 

The author’s aim has been to produce a textbook suited for 
intensive study by students of military aviation who wish to learn 
the essentials of flying in the shortest possible time. The reading 
matter has been condensed by eliminating everything but es- 
sentials, and providing a large number of drawings, conveniently 
arranged. 


Scrap Metars. Study of Iron and Steel Old Material, Its Prepara- 
tion and Markets. By George H. Manlove. The Old Metals, by 
Charles Vickers. The Penton Publishing Co., Cleveland, 1918. 
Cloth, 6 x 8 in., 278 pp. $2. 

The two monographs which compose this volume treat of the 
utilization of old metal. The first is restricted to scrap iron and 
steel, while the second discusses non-ferrous metals. The book is 
a pioneer attempt to present the scrap industry in print. 


TopoGRAPHIC StTapDIA SurRveEyING. A Manual with Reduction Tables 
and a new Type of Reduction Diagram. By C. FE. Grunsky. D. 
Van Nostrand Co., New York, 1917. Cloth, 4 x 7 in., 99 pp., 18 
illus., 8 tab., folding diag. in cover pocket. $2. 

The author describes a method of surveying and a special type 
of diagram for the reduction of stadia notes, which has been found 
to be very satisfactory in practice. 
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periodicals in the world, comprising upward of 1100 distinct 
publications in some ten languages. Cross-references are freely 
introduced in the Index, and im all cases where the titles of articles 
are not sufficiently descriptive, explanatory sentences are ap- 
pended. The main abbreviations used in the items are given at 
the bottom of this page. 


HE following pages form a descriptive Index to articles 
on engineering and related subjects in current periodicals. 
In its preparation the Society’s engineering staff regularly 
examines all of the technical journals and society publications 
received by the Engineering Societies Library, which form 
one of the greatest and most complete collections of scientific 


PHOTOSTATIC COPIES OF ARTICLES LISTED 


HE Society is prepared to supply photostatic copies (white 

printing on brown background) of any of the articles listed. 
Copies of the periodicals themselves, or clippings of articles, 
cannot be supplied. 

Price of each print (up to 11x14 in. in size), 25 cents plus 
postage. A separate print is required for each page of the larger- 
size periodicals, but where possible two pages will be photographed 
together on the same print. Bill will be mailed with the prints. 

Those holding coupon books for clippings formerly issued by 


The Engineering Magazine Company may use the coupons in 
payment for photostatic prints. In ordering, state plainly 
(1) Page number of Index on which item appears 
(2) Title of article 
(3) Name of periodical. 
Orders should be sent to 
Harrison W. Craver, Director, 
Engineering Societies Library, 
29 West 39th Street, New York City. 


DIVISIONS OF THE ENGINEERING INDEX 


MECHANICAL ENGINEERING 


AIR MACHINERY 

CORROSION 

FORGING 

FOUNDRIES 

I'UELS AND FIRING 

HANDLING OF MATERIALS 

HEAT TREATING 

HEATING AND VENTILATION 

HOISTING AND CONVEYING 

HYDRAULIC MACHINERY 

INTERNAL-COMBUSTION ENGINES 

LUBRICATION 

MACHINB ELBMENTS AND DESIGN 

MACHINE SHOP 

MACHINERY, MBTAL-WORKING 

MACHINERY, SPECIAL 

MACHINERY, WOODWORKING 

MATERIALS OF CONSTRUCTION AND 
TESTING OF MATERIALS 

MEASUREMENTS AND MBEASURING 
APPARATUS 

MECHANICAL PROCESSES 

MECHANICS 

MoToR-CaR ENGINEERING 

PIPE 

POWER GENERATION 

POWER PLANTS 

POWER TRANSMISSION 

PRODUCER GAS 

PUMPS 

REFRACTORIES 

REFRIGERATION 

RESEARCH 

STANDARDS AND STANDARDIZATION 

STEAM ENGINEERING 

TEXTILES 

THERMODYNAMICS 

WELDING 

VARIA . 


ELECTRICAL ENGINEERING 


ELECTROCHEMISTRY 
ELECTRODEPOSITION 
ELECTROPHYSICS 
FURNACES 

GENERATING STATIONS 


GENERATORS AND MOTORS 


LIGHTING AND LAMP MANUFAC- 


TURE 

MEASUREMENTS AND TESTS 
POWER APPLICATIONS 
STANDARDS 

TELEGRAPHY AND TELEPHONY 


‘TRANSFORMERS, CONVERTERS, FRE- 


QUENCY CHANGERS 
TRANSMISSION, DISTRIBUTION, 
CONTROL 
WIRING 
VARIA 


CIVIL ENGINEERING 


BRIDGES 
BUILDING AND CONSTRUCTION 
CEMENT AND CONCRETE 


EARTHWORK, ROCK EXCAVATION, 


ETC. .« 
HARBORS 
MATERIALS OF CONSTRUCTION 
MUNICIPAL ENGINEERING 
ROADS AND PAVEMENTS 
SANITARY ENGINEERING 
WATER SUPPLY 
WATERWAYS 


MINING ENGINEERING 


ALLOYS, FERROUS 

BASE MATERIALS 

COAL AND COKE 

COPPER 

EXPLOSIVES 

GEOLOGY AND MINERALOGY 
IRON 

LEAD 

MAJOR INDUSTRIAL MATERIALS 
MINES AND MINING 

MINOR INDUSTRIAL MATERIALS 
OIL AND GAS 

PRECIOUS MINERALS 

RARE MINERALS 

, TIN 

TRANSPORTATION 

VARIA 


METALLURGY 


ALUMINUM 

BLAST FURNACES 
COPPER 

FLOTATION 

IRON AND STEEL 
NON-FERROUS ALLOYS 
OccLUDED GASES 
WASTE RECUPERATION 


AERONAUTICS 


AEROPLANE PARTS 
AEROSTATICS 

AIRCRAFT PRODUCTION 
APPLICATIONS 

AUXILIARY SERVICE 
DESIGN 

DYNAMICS 

ENGINES 

GLIDERS 

HISTORY 

INSTRUMENTS 

MATERIALS OF CONSTRUCTION 
MECHANICS 

METEOROLOGY 

MILITARY AIRCRAFT 
MODELS 

PLANES 

PROPELLERS 
SPECIFICATIONS, AEROPLANE 
TRANSATLANTIC FLIGHT 
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SHIPS 

YARDS 
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RAILS 
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ENGINEERING 
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CHEMISTRY 
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Mechanical 
Engineering 


AIR MACHINERY 


Air Pumps 

Air Ejectors (Les éjecteurs extracteurs 
dair), L. Conge. Revue Générale de l’Eléc- 
tricité, vol. 4, no. 17, Oct. 26, 1918, pp. 629- 
632, 6 figs. Details of Westinghouse- lanc 
air pump, of Breguet ejector and of British 
Westinghouse apparatus. 

See also MECHANICAL ENGINEERING, 
Heating and Ventilation (Air Cooling) 


CORROSION 
Wire Ropes 

Interior Corrosion of Wire Ropes, Wm. Fleet 
Robertson. Can. Min. Jl., vol. 40, no. 1, Jan. 
8, 1919, PP. 6-7. Report of tests undertaken 
on rope which broke, it is said, by oxidizing 
of wires, chiefly internally, caused by action 
of corrosive water and a humid atmosphere. 


FORGING 


Drop Hammers 


4-ton Drop Hammer at Crewe Works. En- 
gineering, vol. 106, no. 2765, Dec. 27, 1918, 
pp. 736-737, 7 figs. Description with illus- 
trations of the hammer and some of its work. 
Its development and the necessary equipment. 


European Situation 
Some Drop Forge Possibilities Abroad, L. 
W. Alwyn-Schmidt. Am. Drop Forger, vol. 4, 
no. 12, Dec. 1918, pp. 471-473. Review of 
present conditions; situation in foreign coun- 
tries ; methods of procuring business in Europe. 


Forge-Shop Capacity 
Selecting a Source of ae for Forgings, 
. F. Rockwell. Am. Dro orger, vol. 5, 
no. 1, Jan. 1919, pp. 1-3. onvenience of en- 
larging forge-shop capacity; preference of 
buyers to order forgings by sets. 


Forge Shop 


Pan Motor Forge Shop About Completed. 
Am. Drop Forger, vol. 4, no. 12, Dec. 1918, 
pp. 490-492. Details of layout and _ equip- 
ment; methods for handling raw and finished 
material. Shop to be largest in U. S. 

A Progressive we Shop in Rockford. Am. 
Drop Forger, vol 4, no. 12, Dec. 1918, pp. 
480-481, 6 figs. Equipment and general lay- 
out of departments. 


Modern Forge Shop at the Essington Plant. 
Am. Drop Forger, vol. 4, no. 12, Dec. 1918, 
pp. 474475, 3 figs. General description of 
works turning out marine equipment. Layout 
of shops allows for future expansion. 


Forging Industry 
A Review of the Drop Forging Industry, 
A. W. Peterson. Am. Drop orger, vol. 5, 
no. 1, Jan. 1919, pp. 36-38, i? Data show- 
ing production development of forging industry 
over period of 35 years; importance of forg- 
ing industry during years of war. 


Furnaces 


Heating and Preheating Forging Furnaces. 
Blast Furnace, vol. 7, no. 1, Jan. 1919, pp. 
57-59, 4 figs. Recent installation designed to 
withstand distorting action of heat as well as 
wear. Combustion chambers on preheating 
furnace are staggered on each side. 


Historical Data 


Historical Data on Hammers and Forgings, 
Howard Terhune. Am. Drop Forger, vol. 5, 
no. 1, Jan. 1919, pp. 39-41. Review of im- 
provements since issue of first patent in 1842; 
introduction of principle of modern board 
drop hammer in 1861; present tendencies. 


See also ELECTRICAL ENGINEERING, 
Furnaces. 


FOUNDRIES 


Brass Foundries 


Materials and Chemicals Used in Brass 
Foundry Practice, Charles Vickers. Brass 
World, vol. 14, no. 12, Dec. 1918, pp. 343-345. 
Deals with history, ‘properties, ap rance, 
physiological action and commercial use of 
substances commonly used in brass founding. 
First of series of articles. 


Casting Methods 


Melding and Pouring a Gasoline Engine Bed, 
F. H. Bell. Can. Machy., vol. 21, no. 5, Jan. 
30, 1919, pp. 106-108, 4 figs. Shows method 
of casting a sheet-steel bottom into a gray- 
iron casting, making entire bed into a tank. 


MECHANICAL ENGINEERING 


Core Ovens 


The Application of Pyrometers to Core 
Ovens, G. W. Keller. Foundry, vol. 47, no. 
318, Feb. 1919, pp. 72-74, 3 figs. From a 
paper before Am. Foundrymen’s Assn. 


Furnace, Electric 


The Electric Furnace in the Grey Iron 
Foundry, F. H. Bell. Can. Machy., vol.-: 21, 
no. 1, Jan. 2, 1919, pp. 7-8, 4 figs. Practica- 
bility of melting gray iron for foundry pur- 
poses by electricity ; process followed at Bow- 
manville Foundry Co. 


[rons 


Conversion of White Iron into Foundry, C. 
T. Huang. Iron Age, vol. 103, no. 4, Jan. 23, 
1919, pp. 231-232. How Chinese native irons 
may be made available as a means of reliev- 
4 the scarcity of other grades in that coun- 
ry. 


Molding 


Molding Shoes for Caterpillar Tractors. 
Iron Age, vol. 103, no. 2, Jan. 9, 1919, pp: 
119-120, 3 figs. Davenport molding machine 
with hurriedly devised handling rigging gives 
er results; 1000 shoes made per 
ay. 


Patterns 


The Laying Out of Patterns, Joseph A. 
Shelly. Machy., vol. 25, no. 6, Feb. 1919, pp. 
493-497, 12 figs. Methods of making the draw- 
ings or layouts that are required by the 
patternmaker in planning his work, together 
with allowances necessary for draft and shrink- 
age and for machining castings in the shop. 


Steel Castings on Pacific Coast 


Steel Castings on the Pacific Coast. Iron 
Age, vol. 103, no. 4, Jan. 23, 1919, pp. 233- 
235, 2 figs. Growth of indus due to the 
war; good steel made without pig iron; over- 
coming manufacturing difficulties. 


Tumbling Barrels 


Tumbling Barrels in Foundries (Scheurfaes- 
ser und Putztrommeln in Giessereibetrieben), 
Rauch und Staub, vol. 8, no. 12, Sept. 1918, 
pp. 113-114. General discussion on construc- 
tion, use and advantages of tumbling barrels 
for changing castings. States that castings 
up to 45 in. long and weighing 2000 Ibs. can 
be cleaned in suitable revolving drums. De- 
scribes inclined drums 36 ft. long, 28 in. in 
diameter. 

See also MARINE ENGINEERING, Ships 
(Castings); ELECTRICAL ENGINEERING, 
Furnaces. 


FUELS AND FIRING 
Argentine 


Fuels in Argentine (Die Brennstoffe Argen- 
tinens), Rauch und Staub, vol. 8, no. 12, Sept. 
1918, pp. 114-115. General discussion on the 
fuel situation in Argentina, abstracted from 
Berichte ueber Handel und Industrie, vol. 23, 
no. 4, Feb. 1918. 


Ash 


Fusibility of West ‘eg Coal Ash, Walter 
Selvig. Coal Age, vol. 15, no. 1, Jan. 2, 1919, 
pp. 12-16, 2 figs. Method of preparing ash 
for fusion test and determining initial soft- 
ening temperature and interval of fusion. In- 
= a tabulation of tests on West Virginia 
coals. 


Bagasse 


Bagasse Feeders, Furnace Design and Fur- 
nace Control, A. mag La. Planter, vol. 
62, no, 21, Jan. 11, 1919, pp. 25-28, 5 figs. 
Suggestions on design; curves giving pounds 
of water which can be evaporated per pound 
of bagasse having different percentages of 
moisture. Paper before Hawaiian Sugar 
Planters’ Assn. 


Briquets 
Some Notes on the Manufacture of Fuel 
Briquettes, E. H. Robertson. Trans. Min. & 
Geol. Inst. India, vol. 13, pt. 1, Sept. 1918, 
pp. 49-61, 6 figs. Analysis of manufacturin 
methods; results obtained by some experi- 
menters ; examples of survivance of briquettes. 


The Economy of Briquetting Small Coal, 
J. A. Yeadon. Tran. Min. Inst. Scotland, vol. 
40, pt. 7, 1918-1919, pp. 145-148 and (discus- 
sion) pp. 148-150. Gain in calorific power by 
briquetting with pitch as agglomerant; rec- 
tangular and “ ovoid” forms of briquettes. 


Coal Selection 


Selecting Coal for Power Plant Use, Robert 
June. Elec, Rev., vol. 74, no. 3, Jan. 18, 1919, 
pp. 94-97, 4 figs. Characteristics of various 
coals; influence of coal upon furnace-chamber 
design; purchase of coal. (First of series on 
power-plant management.) 
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Clay Products, Burning 


Fuel Economy in Clay Products Burning— 
Ill, A. V. Bleninger and A. F. Greaves Walker. 
Can. Mfr., vol. 39, no. 1, Jan. 1919, pp. 87- 
88. Means of controlling burning. 


Conservation 


Fuel Conservation, Robert Collett. New 
England R.R. Club, Dec. 10, 1918, pp. 190- 
208. Waste of fuel by reason of engines de- 
layed on road and by engines kept under steam 
unnecessarily at terminals; improper handling 
ot Gan FA cues firing; engines not in 

condition ; fuel not up to . 
we AA p to contract speci 

The Threatened Coal Shortage and the Pos- 
sible Methods of Economising -Fuel—Il. John 
B. C. Kershaw. Cassier’s Eng. Monthly, vol. 
54, no. 6, Dec. 1918, pp. 308-315, 2 figs. Ap- 
plicability of remedies proposed in October 
issue to English conditions; recommendations 
of U. S, Fuel Administration ; coal-dust firing 
as an aid to fuel conservation. 


Fuel Economy Will Continue a Serious 
Problem, W. A. Shoudy. Elec. World, vol. 73, 
no 1, Jan. 4, 1919, pp. 14-16, 3 figs. Can be 
improved by proper application of correctly 
designed apparatus maintaining high vacuum, 
Ferg mony | small wastes and not operating 
too many boilers; other suggestions. 


Draft 


Saving the Waste in the Chimney—III, 
Robert Sibley and Chas. H. Delany. Jl. Elec., 
vol. 42, no. 2, Jan. 15, 1919, pp. 79-80, 1 fig. 
Determination of actual draft required for 
different fuels. Chart showing Ib. of coal 
burned per sq. ft. grate surface per hr. against 
draft between furnace and ash pit in in. of 
water. 

Steam Plant Efficiency. Coal Trade Jl., year 
51, no. 2, Jan. 8, 1919, pp. 37-38, 4 figs. 
Relation between kinds of coal and complete- 
ness of combustion for six sets of conditions ; 
gaging air supply for given furnace and fuel. 
(Concluded. ) ; 


Fuel Requirements for Factories 


Fuel Requirements for Factories, Charles 
L. Hubbard, Indus. Management, vol. 57, no. 
2, Feb. 1919, pp. 125-126. How to make tests 
of fuel requirements for extremes of weather, 
calculate needs for other conditions and outside 
a, and estimate amount of fuel 
needed month by month throughout heating. 
season. 


Gas 


Uses Gas in Twenty-One Manufacturing 
Processes, F. M. Lester. Gas Age, vol. 43, 
no. 2, Jan. 15, 1919, pp. 102-104, 6 figs. How 
gas is used in plant manufacturing gasoline 
motors and railway supplies and consuming 
10,000,000 cu. ft. gas per month. 


Gas Fuels 


See Producer Gas below; items under IN- 
DUSTRIAL TECHNOLOGY; and Coal and Coke 
(Coke-Oven Gas) and Oil and Gas, under 
MINING ENGINEERING. 


Heat Value, Determination of 


Use of the Hydrogen-Volatile-Matter Ratio. 
in Obtaining the Net Heating Value of Ameri- 
can Coals, A. C. Fieldner and W. A. Selvig.. 
Department of Interior, Bur. of Mines, tech. 
aper 197, 13 pp. 4 figs. Curves, constructed’ 
rom 2000 analyses, showing relation between. 
percentages of hydrogen and volatile matter- 
of different coals. 

Calorific Valuation of Coal Without a Cal- 
orimeter, Proctor Smith. Cassier’s Eng. 
Monthly, vol. 54, no. 6, Dec. 1918, pp. 333- 
334.- Approximate analysis by Goutal’s: 
formula. 


Indiana Coals 


Gatttes Better Combustion of Indiana Coals,. 
=. arsh. Elec. World, vol. 73, no. 2, 
Jan, 11, 1919, pp. 72-74, 7 figs. Practicai’ 
methods by means of which furnace equipment 
installed years ago can be made to produce 
results comparable with good modern practice. 
Lignites 
Combustion of Lignite and High-Moisture: 
Fuels, T. A. Marsh. Elec. World, vol. 73, no. 
6, Feb. 8, 1919, pp. 265-267, 5 figs. pical 
analyses of high-moisture fuels in the United 
States and Canada and summary. of experience: 


derived from burning fuels of the kinds de- 
seribed in power plants. 


Notes on Lignite, S. M. Darling. Power 
Plant ung., vol. 23, no. 3, Feb. 1, 1919, pp: 


148-150. haracteristics and utilization 
stract of Technical Paper 178, Bureau of 
ines. 
Motor Fuel 


The Motor Fuel Problem, W. R. Ormandy. 
Colliery Guardian, vol. 116, no. 3021, Nov. 22,. 
1918, pp. 1076-1077. From paper before Instn.. 
of Petroleum Technologists. 
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Value of the Square Turret 


HIS shows the amount of material removed and how well 
the many operations on these tough power sprocket 
clutches were finished on the No. 4 Universal Screw Machine. 
The hexagon turret was used only for boring. The square 
turret, loaded to capacity with cutters, did the rest with the 
aid of its eight power cross and longitudinal feeds. 


For Work too Complicated 
for Ordinary Screw Machines 


The special features of the No. 4 Universal (in this case the 
unusual use for the square turret) adapt them to a wide 
range of work too complicated for ordinary screw machines 
or turret lathes. 

SEND FOR DETAILS 


Turret Lathes and Screw Machines 
from % in. x 4 in. to 44% in. x 44 in., Maximum Swing 211% in. 


THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO, U. S. A. 


NEW YORK Office—Singer Building. Boston Office—Oliver Building Buffalo Office—Iroquois Building. 
Detroit Office—Ford Building. Chicago Office and Show Rooms—618-622 Washington Blvd. 
FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. 
Allied Machinery Company, Paris and Turin. Van Rietschoten & Houwens, Rotterdam. Yamatake & Co., Tokio. 
Benson Brothers, Sydney and Melbourne. A. Asher Smith,Sydney. A. R. Williams Machinery Co., Ltd., Toronto, St. 

John. Winnipeg and Vancouver. Williams & Wilson, Ltd., Montreal. 
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Peat 

Peat and the Electrical Industry (La tourbe 
et Vindustrie électrique), Pierre Gieu. Revue 
Générale de l’'Electricité, vol. 4, no. 22, Nov. 
30, 1918, pp. 843-851, 3 figs. Artificial drying 
and gasification of peat; effects of humidity 
on its calorific value; permissible percentage 
of humidity. Results of an extended investi- 
gation undertaken under the direction of Min- 
ister of Mines, Canada. 

Peat in 1917, C. C. Osborn. Department of 
Interior, U. 8. Geol. Survey, Mineral Resources 
of the United States—Part II, Dec. 19, 1918, 
pp. 257-283, 1 fig. General conditions of peat 
industry ; occurrence, properties and uses of 
peat; peat industry in principal foreign coun- 
tries; selected bibliography; map of U. 8. 
showing principal peat deposits. 


Powdered Fuel 


Progress Realized During the War in the 
Utilization of Fuels (Progrés réalizés pendant 
la guerre dans l'utilisation des combustibles), 
E. Damour. Industrie Electrique, year 28, no. 
637, Jan. 10, 1919, pp. 5-7. asification and 
pulverization of fuels. From extensive ac- 
count in Chemie et Industrie. 


Powdered Coal Advance and Development, 
H. A. Kimber. Blast Furnace, vol. 7, no. 1, 
Jan. 1919, pp. 67-68. Use of powdered fuel 
for steam generation ; improvements in distri- 
bution ; control of fuel; summary of furnaces 
a pulverized coal was installed during 
1918. 

A Review on the Use of Powdered Coal, 
Ww. O. Renkin. Am. Drop Forger, vol. 5, no. 
1, Jan. 1919, pp. 22-25, 3 figs. Barly uses 
~_ present methods; comparative data on 
fuels. 

Suggestions for Burning Pulverized Coal, W. 
G. Wilcox. Am. Drop Forger, vol. 4, no. 12, 
Dec. 1918, pp. 492-494. -Control of combus- 
tible and air in burning pulverized coal; 
method of projecting coal in suspended form 
into furnace; importance of mixing coal dust 
properly. 


Stokers 


Fuel Burning Equipment of Modern Power 
Stations, Joo G. Worker. Elec. Jl., vol 16, 
no. 2, Feb. 1919, pp. 55-60, 15 figs. Examples 
of various installations using underfeed stok- 
one, auxiliary equipment to control their oper- 
ation. 

Mechanical Stokers—II, Robert June. Brick 
& Clay Rec., vol. 53, no. 14, Dec. 31, 1918, 
pp. 1147-1149, 3 figs. Concludes from ex- 
amination of various types that chain-grate 
stoker is suitable for boilers of good size up 


to 250 r cent — and overfeed stoker 
for medium-sized installations up to 200 per 
cent rating. 


Waste Heat, Utilization of 


Utilization of Waste Heat at Municipal Gas 
Works of Tuebingen (Die. Abhitzegewinnung 
und verwertung im staedt, Gaswerk Tuebin- 
gen), Henig. Journal fuer Gasbeleuchtung, 
vol. 61, no. 45, Nov. 9, 1918, PP. 529-534, 1 fig. 
History and performance of rational waste- 
heat system utilized for heating water for dis- 
tant municipal bath. Tests. osts. 

Steam Raising with Waste Heat from Coal- 
and Oil-Fired Furnaces, Iron & Coal Trades 
Rev., vol. 97, no. 2648, Nov. 22, Lae pa pp. 


580, 4 figs. Description of standard heat- 
—_— unit (Brett me. embodying coal- 
fired furnace with boiler. 


See also MINING ENGINEERING, Coal and 
Coke (Coal Owidation and Ignition); ME- 
CHANICAL ENGINEERING, Motor-Car Engi- 
neering (Fuels), Power Ptants (Low-Grade 
Fuels) 


GAGES 


Profile Gages 


Grinding Accurate Profile Gages by Means 
of Master Plates, Herbert M. Darling. Am. 
Mach., vol. 50, no. 3, Jan. 16, 1919, pp. 105- 
106, 3 figs. Description of operation. 


Thread and Wing Gages 

Thread Gages; Wing Gages, Erik Oberg. 
Machy., vol. 25, no. 6, February, 1919, pp. 
502-506, 13 figs. Last of a series of articles 
describing principles involved and procedure 
followed by the Pratt & Whitney Company in 
developing gaging systems for interchangeable 
manufacture. 

The Precision Measurement of Thread Gages. 
Can. Machy., vol. 21, no. 5, Jan. 30, 1919, pp. 
113-115, 4 figs. Commercial equipment manu- 
factured by Arthur Knapp Eng. Corporation 
after models developed by Bur. of Standards. 


HANDLING OF MATERIALS 
Ash Handling 


Bennis Ash Handling Plant. Elecn., vol. 
82, no. 2121, Jan. 10, 1919, pp. 84-85, $ figs. 
Pneumatic ash plant; steam suction con- 


veyors, ash elevators and ash hoists. 


MECHANICAL ENGINEERING 


Coal Handling 


Coal Handling at Ports, H. Hubert. Elecn., 
vol. 82, no. 2121, Jan. 10, 1919, pp. 42-45, 
6 figs. An account of a number of modern 
plants for dealing with coal at ports. 

Coal-Handling Appliances at the Coventry 
Electricity Works, George Frederick Zimmer. 
Engineering, vol. 107, no. 2767, Jan. 10, 1919, 
pp. 37-42, 27 figs. Drawings, general data 
and description of the plant. 

Coal Tipple and Washery at Lehigh, Mont., 
E. P. Stewart. Coal Age, vol. 15, no. 1, Jan. 
2, 1919, pp. 9-11, 4 figs. Apparatus de ed 
to clean coal thoroughly and prepare loco- 
motive fuel. - 

Coal Handling Plant at Sewall’s Point, Vir- 
ginia. Power, vol. 49, no. 2, Jan. 14, 1919, 
pp. 54-56, 5 figs. Description of new facilities 
of Virginia Railway at coal pier near Norfolk, 
Va. rom Coal Age. 


Coke 


The Mechanical Handling of Coke, Alwyne 
Meade. WBlecn., vol. 82, no. 2121, Jan. 10, 
1919, pp. 57-61, 8 figs. The problems _ in- 
volved; description of conveyors designed to 
overcome difficulties; aspects of cost. ° 


Explosives 
Munition Handling Devices. Elecn., vol. 82, 
no. 2121, Jan. 10, 1919, pp. 73-75, 5 figs. A 
few examples in which well-known types of 
conveying apparatus are modified to serve 
spectiie purposes in the manufacture of ex- 
plosives. 


Gravity Roller Runway 


The Gravity Roller Runway, George Fred- 
erick Zimmer. Elecn., vol. 82, no. 2121, Jan. 
10, 1919, pp. 33-41, 38 figs. "The component 
parts of gravity roller runways; accessory 
plant such as shoots, “ humpers,” stackers 
and “ gadgets.”’ 


Mechanical Handling 


The Mechanical Handling of Materials, 
Percy G. Donald. Elecn., vol. 82, no. 2121, 
Jan. 10, 1919, pp. 29-32, 8 figs. After dis- 
cussing objections to mechanical handling, 
the author deals with such plant as an invest- 
ment, the speed that is desirable, the im- 
portance of a suitable layout, and finally in- 
dicates the various types of plant that are 
available. 


Paper Mill 
Material Handling in a Paper Mill, Henry 
J. Edsall. Indus. Management, vol. 57, no. 2, 


Feb. 1919, pp 97-103, 18 figs. 
equipment of Dill & Collins Co. 
tinued.) 


Pneumatic Handling of Cereals 


Pneumatic Handling of Cereals, = 
Bentham. Elecn., vol. 82, no. 2121, Jan, 10, 
1919, pp. 61-67, 15 figs. Importance of pneu- 
matic systems in unloading ships; types of 

lant in operation: the exhauster; problems 
involved in the design of a suitable nozzle. 


Portable Pneumatic Grain Unloading Plant. 
Conveying, Cassier’s Eng. Monthly Supp.. 
vol. 1, no. 7, Dec. 1918, pp. Ixxxiii-lxxxvi, 4 
figs. Equipment includes 6-cylinder Aster pe- 
trol engine of 85 hp. with rotary blower. 
mounted on 4-wheeled, 25-ton railway truck. 


Labor-saving 
(To be con- 


HEAT TREATING 


Developments in 1918 


1918 Developments in Heat Treating, James 
H. Herron. Am. Drop Forger, vol. 5, no. 1, 
Jan. 1919, pp. 53-54. Changes in methods 
used for ‘heat-treating materials; scope of 
heat-treating activities. 


Furnaces 


Heating Furnaces and Annealing Furnaces 
II. W. Trinks. Blast Furnace, vol. 7, no. 
1, Jan. 1919, pp. 69-72 and 80, 7 figs. De 
sign, operation and construction. Furnace 
_ capacity; rate of heat transfer; temperature 
to which metal is to be heated. 


Malleable Iron 


Reducing the Malleable Iron Annealing 
Period, A. E. White and . . Archur. 
Foundry, vol. 47, no. 318, Feb. 1919, pp. 61- 
65, 12 figs. Report of an investigation made 
at the University of Michigan. From a paper 
before the American Foundrymen’s Assn. 


Steel for Motors 


Treatments of Steels Used in the Construc- 
tion of Light-Weight Engines. (Emplois et 
traitments des aciers utilisés dans la con- 
struction des moteurs légers), M. L. Barbillon. 
Bulletin Technique de la Suisse Romande, 
year 44, nos. 15 and 17, July 27 and Aug. 24, 
1918, pp. 140-142 and 158-160, 4 figs. July 
27: Steel employes for shafts, nuts, bolts and 
cams. Aug. 24: Soft carbon steels ; chrome-nick- 
el steels ; nickel steels; tungsten steels; special 
ag = ——s 0.20C + 0.13 Si + 0.36 mm. 
+ 12 Ni. 
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Lincoln Motor Co.’s Heat Treating Plant, F. 
L. Prentiss, Iron Age, vol. 103, no, 2, Jan. 9 
1919, pp. 107-111, 7 figs. Department 
equipped for quantity production in plant de- 
signed for changing from airplane to commer- 
cial motor work. 

See also METALLURGY, 
(Heat Treatment) 


HEATING AND VENTILATION 


Iron and Steel 


Air Cooling 


Special Applications of Small Air-Cooling 
Systems. Heat. & Vent. Mag., vol. 16, no. 1, 
Jan. 1919, pp. 43-46, 4 figs. Arrangements 


with forced and gravity circulation of air. 


Boiler Rating 


Heating Versus Power Boiler Rating, P. J. 
Dougherty. Power, vol. 49, no, 3, Jan. 21, 
1919, pp. 84-85. Showing why rules in gen- 
eral used for determining and comparing rat- 
ing or capacity of high-pressure ilers are 
not applicable to low-pressure or so-called 
heating boilers. 


Central-Station Heating 


Central Station Heating; Its Economic Fea- 
tures with Reference to Community Service, 
John C. White. Department of Interior, Bur. 
of Mines, tech. paper 191, 23 pp., 6 figs. Data 
on costs and results obtained with central 
heating stations. 


Factory Heating 


_ Modern Factory Heating, Alfred G. King. 
Domestic Eng., vol. 86, nos. 1 and 2, Jan. 4, 
11, 1919, pp. 27-30 and 76-79, 11 figs. Re- 
= for factory heating; construction 
etails. 


Tunnel Ventilation 


The Ventilation of Tunnels and Buildings, 
Francis Fox. Universal Engr., vol. 28, no. 6, 
Dec. 1918, pp. 40-46. Ventilation systems in 
operation at several European tunnels; pre- 
seribed hygienic practice concerning renova- 
tion of air in dwellings. 


Ventilation Plant for Simplon Tunnel (Die 
Ventilationsanlage des Simplon Tunnels), F. 
Rothpletz. Schweizerische Bauzeitung, vol. 
73, no. 1, Jan. 4, 1919, pp. 3-4, 3 figs. Re- 
modeling and enlarging of the ventilation sys- 
tem, located at the north entrance only of 
the twin-tunnel, operated electrically. South- 
ward air current chosen to avoid rusting of 
structural steel due to condensation if 
southern air were sent northward. Total air 
volume 180 cu. m. per sec. at velocity in 
tunnel of 3 to 4 m. per sec. Part 1. 


Two-Pipe System 


Care of Heating and Ventilating Equip- 
ment, Harold L. Alt. Power, vol. 49, no. 5, 
Feb. 4, 1919, pp. 156-159, 14 figs. A discus- 
sion of the two-pipe system. Seventh article. 


Vapor Heating 


Modern Practice in Vapor Heating. Heat. 
& Vent. Mag., vol. 16, no. 1, Jan. 1919, pp. 
48-52, 6 figs. The Broomell system. 

See also MARINE ENGINEERING, Ships 
(Ventilating and Heating) 


HOISTING AND CONVEYING 


Conveyor Types 


Conveyors for Engineering Works. En- 
gineer, vol. 126, no. 3283, Nov. 29, 1918, pp. 
462, 3 figs. Deals with types in use in engi- 
neering works, such as conveyors for rapid 
assembly of motors, case elevators, and shell 
conveyors. (From paper before Manchester 
Assn. of Engrs., by W. H. Atherton.) 


Design 
Some Details of Conveyors and Blevators, 
W. H. Atherton. Elecn., vol. 82, no. 2121. 


Jan. 10, 1919, pp. 46-49, 20 figs.’ Design of 
a number of essential details in conveyors and 


elevators, dealing with chains, sprocket 
waees, buckets, skidders, frames and bear- 
ngs. 

Design of Electrically-Driven Lifting Blocks. 
Blecn., vol. 81, no. . Nov. 29, 1918, pp. 
639-640, 7 figs. Abstract of article in EBlektro- 
technische Zeitschrift, No. 1, 1918. 


Electric Haulage 
Notes on_ Three-Phase Blectric Haulage 
Equipment, L. Fokes. Colliery Guardian, vol. 
116, no. 3025, Dec. 20, 1918, pp. 1295-1296. 


5 figs. Haulage room; motor; slip rings and 
brush gear; control equipment; isolating 
switch; reversing switch; controller; resist- 
ances; liquid resistance. 
History 

History of Nw gg BN George Frederick 
Zimmer, Conveying, Cassier’s Eng. Monthly 
te vol. 1, no. 7, Dec. 1918, pp. Ixxv-lvvvii. 
9 figs. Bucket elevators; elevator and con- 


veyor chains. (Continued.) 
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ARE YOU WASTING COAL? 


COST /N CENTS OF EVAPORATING /000 48S, OF WATER 


EQUIVALENT EVAPORATION 


~ 


B.7%U. PER LB. OF COAL 


N 





w 


% 


COMBINED EFFICIENCY, PER CENT 
Large Riley Stoker evaporation curve sent on request — Copyrighted 1918 


You can figure out exactly the amount of coal you can save and the sub- 
stantial sum that goes directly into your pocket by increasing the overall 
efficiency. 

If your boilers are operating at 65% efficiency whereas you ought to be 


getting 75% or 80%, then you should investigate today the possibilities of 
RILEY UNDERFEED STOKERS. 


The first year after installing RILEY STOKERS, the Haverhill Boxboard 
Company saved ten tons of coal a day and reduced their operating force by 
thirty-six men—a total saving of $52,000. 

Our catalog A-3 shows a large size cut of the evaporation curve. It 


tells you just what you can actually save in dollars and cents by increasing 
your efficiency. Copy on request. 


Sanford Riley Stoker Co., Worcester, Mass. 


British Licensees: Erith’s Engineering Co., Ltd., London 
French Licensees: Erith, Leroy & Cie., Paris, France 








Bs 


. REGISTERED 
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Peat 

Peat and the Electrical Industry (La tourbe 
et Vindustrie électrique), Pierre Gieu. Revue 
Générale de l’Electricité, vol. 4, no. 22, Nov. 
30, 1918, pp. 843-851, 3 figs. Artificial drying 
and gasification of peat; effects of humidity 
on its calorific value; permissible percentage 
of humidity. Results of an extended investi- 
gation undertaken under the direction of Min- 
ister of Mines, Canada. 

Peat in 1917, C. C. Osborn. Department of 
Interior, U. 8S. Geol. Survey, Mineral Resources 
of the United States—Part II, Dec. 19, 1918, 
pp. 257-283, 1 fig. General conditions of peat 
industry ; occurrence, properties and uses of 
peat; peat industry in principal foreign coun- 
tries; selected bibliography; map of 
showing principal peat deposits. 


Powdered Fuel 


Progress Realized During the War in the 
Utilization of Fuels (Progrés réalizés pendant 
la guerre dans l'utilisation des combustibles), 
E. Damour. Industrie Electrique, year 28, no. 
637, Jan. 10, 1919, pp. 5-7. Gasification and 
pulverization of fuels. From extensive ac- 
count in Chemie et Industrie. 

Powdered Coal Advance and Development, 
H. A. Kimber. Blast Furnace, vol. 7, no. 1, 
Jan. 1919, pp. 67-68. Use of powdered fuel 
for steam generation ; improvements in distri- 
bution ; control of fuel; summary of furnaces 
_ pulverized coal was installed during 
1918. 


A Review on the Use of Powdered Coal, 
Ww. O. Renkin. Am. Drop Forger, vol. 5, no. 
1, Jan. 1919, pp. 22-25, 3 figs. Barly uses 
—_ present methods; comparative data on 
fuels. 

Suggestions for Burning Pulverized Coal, W. 
G. Wileox. Am. Drop Forger, vol. 4, no. 12, 
Dec. 1918, pp. 492-494. -Control of combus- 
tible and air in burning pulverized coal; 
method of projecting coal in suspended form 
into furnace; importance of mixing coal dust 
properly. 


Stokers 


Fuel Burning Equipment of Modern Power 
Stations, ‘eon G. Worker. Elec. Jl., vol 16, 
no. 2, Feb. 1919, pp. 55-60, 15 figs. Examples 
of various installations using underfeed stok- 
pe auxiliary equipment to control their oper- 
ation. 

Mechanical Stokers—II, Robert June. Brick 
& Clay Rec., vol. 53, no. 14, Dec. 31, 1918, 
pp. 1147-1149, 3 figs. Concludes from ex- 
amination of various types that chain-grate 
stoker is suitable for boilers of good size up 
to 250 per cent rating and overfeed stoker 
for medium-sized installations up to 200 per 
cent rating. 


Waste Heat, Utilization of 


Utilization of Waste Heat at Municipal Gas 
Works of Tuebingen (Die. Abhitzegewinnung 
und verwertung im staedt, Gaswerk Tuebin- 
gen), Henig. Journal fuer Gasbeleuchtung, 
vol. 61, no. 45, Nov. 9, 1918, PP. §29-534, 1 fig. 
History and performance of rational waste- 
heat system utilized for heating water for dis- 
tant municipal bath. Tests. osts. 

Steam Raising with Waste Heat from Coal- 
and Oil-Fired Furnaces, Iron & Coal Trades 
Rev., vol. 97, no. 2648, Nov. 22, 1918, pp. 
580, 4 figs. Description of standard heat- 
—s unit (Brett - eed embodying coal- 
fired furnace with boiler. 

See also MINING ENGINEERING, Coal and 
Coke (Coal Oaidation and Ignition); ME- 
OHANICAL ENGINEERING, Motor-Car Engi- 
neering (Fuels), Power Ptants (Low-Grade 
Fuels) 


GAGES 


Profile Gages 


Grinding Accurate Profile Gages by Means 
of Master Plates, Herbert M. Darling. Am. 
Mach., vol. 50, no. 3, Jan. 16, 1919, pp. 105- 
106, 3 figs. Description of operation. 


Thread and Wing Gages 


Thread Gages; Wing Gages, Erik Oberg. 
Machy., vol. 25, no. 6, February, 1919, pp. 
502-506, 13 figs. Last of a series of articles 
describing —— involved and procedure 
followed by the Pratt & Whitney Company in 
developing gaging systems for interchangeable 
manufacture. 

The Precision Measurement of Thread Gages. 
Can. Machy., vol. 21, no. 5, Jan. 30, 1919, pp. 
113-115, 4 figs. Commercial equipment manu- 
factured by Arthur Knapp Eng. Corporation 
after models developed by Bur. of Standards. 


HANDLING OF MATERIALS 


Ash Handling 
Bennis Ash ge Plant. Elecn., vol. 
$2, no. 2121, Jan. 10, 1919, pp. 84-85, 3 figs. 
Pneumatic ash plant; steam suction con- 
veyors, ash elevators and ash hoists. 


MECHANICAL ENGINEERING 


Coal Handling 


Coal Handling at Ports, H. Hubert. 
vol. 82, no. 2121, Jan. 10, 1919, pp. 42-45, 
6 figs. An account of a number of modern 
plants for dealing with coal at ports. 

Coal-Handling Appliances at the Coventry 
Electricity Works, George Frederick Zimmer. 
Engineering, vol. 107, no. 2767, Jan. 10, 1919, 
pp. 37-42, 27 figs. Drawings, general data 
and description of the plant. 

Coal Tipple and Washery at Lehigh, Mont., 
E. P. Stewart. Coal Age, vol. 15, no. 1, Jan. 
2, 1919, pp. 9-11, 4 figs. Apparatus designed 
to clean coal thoroughly and prepare loco- 
motive fuel. ° 

Coal Handling Plant at Sewall’s Point, Vir- 
ginia. Power, vol. 49, no. 2, Jan. 14, 1919, 
pp. 54-56, 5 figs. Description of new facilities 
of Virginia Railway at coal pier near Norfolk, 


Blecn., 


Va. rom Coal Age. 
Coke 
The Mechanical Handling of Coke, Alwyne 
Meade. JBlecn., vol. 82, no. 2121, Jan. 10, 
1919, pp. 57-61, 8 figs. The problems in- 
volved; description of conveyors designed to 
overcome difficulties; aspects of cost. ° 
Explosives 


Munition Handling Devices. Elecn., vol. 82, 
no. 2121, Jan. 10, 1919, pp. 73-75, 5 figs. A 
few examples in which well-known types of 
conveying apparatus are modified to serve 
specific purposes in the manufacture of ex- 
plosives. 


Gravity Roller Runway 


The Gravity Roller Runway, George Fred- 
erick Zimmer. Elecn., vol. 82, no. 2121, Jan. 
10, 1919, pp. 33-41, 28 figs. The component 
parts of gravity roller runways; accessory 
plant such as shoots, “ humpers,” stackers 
and ‘“ gadgets.” 


Mechanical Handling 


The Mechanical Handling of Materials, 
Percy G. Donald. Elecn., vol. 82, no. 2121, 
Jan. 10, 1919, pp. 29-32, 8 figs. After dis- 
cussing objections to mechanical handling, 
the author deals with such plant as an invest- 
ment, the speed that is desirable, the im- 
portance of a suitable layout, and finally in- 
dicates the various types of plant that are 
available. 


Paper Mill 


Material Handling in a Paper Mill, Henry 
J. Edsall. Indus. ene. vol. 57, no. 2, 
Feb. 1919, pp 97-103, 18 figs. Labor-saving 
equipment of Dill & Collins Co. (To be con- 
tinued.) 


Pneumatic Handling of Cereals 


Pneumatic Handling of Cereals, c. 
Bentham. Elecn., vol. 82, no. 2121, Jan, 10, 
1919, pp. 61-67, 15 figs. Importance of pneu- 
matic systems in unloading ships; types of 

lant in operation; the exhauster; problems 
involved in the design of a suitable nozzle. 

Portable Pneumatic Grain Unloading Plant. 
Conveying, Cassier’s Eng. Monthly a 
vol. 1, no. 7, Dec. 1918, pp. Ixxxiii-lxxxvi, 4 
figs. Equipment includes 6-cylinder Aster pe- 
trol engine of 85 hp. with rotary blower, 
mounted on 4-wheeled, 25-ton railway truck. 


HEAT TREATING 


Developments in 1918 
1918 Developments in Heat Treating, James 
H. Herron. Am. Drop Forger, vol. 5, no. 1, 
Jan. 1919, pp. 53-54. Changes in methods 
used for heat-treating materials; scope of 
heat-treating activities. 
Furnaces 


Heating Furnaces and Annealing Furnaces 


—II. W. Trinks. Blast Furnace, vol. 7, no. 
1, Jan. 1919, pp. 69-72 and 80, 7 figs. De- 
sign, operation and construction. Furnace 


_ capacity; rate of heat transfer; temperature 
to which metal is to be heated. 


Malleable Iron 


Reducing the Malleable Iron Annealing 
Period, A. E. White and ¥ . Archur. 
Foundry, vol. 47, no. 318, Feb. 1919, pp. 61- 
65, 12 figs. Report of an investigation made 
at the University of Michigan. From a paper 
before the American Foundrymen’s Assn. 


Steel for Motors 


Treatments of Steels Used in the Construc- 
tion of Light-Weight Engines. (Emplois et 
traitments des aciers utilisés dans la con- 
struction des moteurs légers), M. L. Barbillon. 
Bulletin Technique de la Suisse Romande. 
year 44, nos. 15 and 17, July 27 and Aug. 24, 
1918, pp. 140-142 and 158-160, 4 figs. July 
27: Steel epiployed for shafts, nuts, bolts and 
cams. Aug. 24: Soft carbon steels ; chrome-nick- 
el steels; nickel steels ; tungsten steels; special 
pang ——s 0.20C + 0.13 Si + 0.36 mm. 
: Ni. 


a 
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Lincoln Motor Co.’s Heat Treating Plant, F. 
L. Prentiss, Iron Age, vol. 103, no, 2, Jan. 9, 
1919, pp. 107-111, 7 figs. Department 
equipped for quantity production in plant de- 
signed for changing from airplane to commer- 
cial motor work. 

See also METALLURGY, 
(Heat Treatment) 


HEATING AND VENTILATION 


Iron and Steel 


Air Cooling 


Special Applications of Small Air-Cooling 
Systems. Heat. & Vent. Mag., vol. 16, no. 1 
Jan. 1919, pp. 43-46, 4 figs. Arrangements 


with forced and gravity circulation of air. 


Boiler Rating 


Heating Versus Power Boiler Rating, P. J. 
Dougherty. Power, vol. 49, no. 3, Jan. 21, 
1919, pp. 84-85. Showing why rules in gen- 
eral used for determining and compeetes rat- 
ing or capacity of high-pressure ilers are 
not applicable to low-pressure or so-called 
heating boilers. 


Central-Station Heating 


Central Station Heating; Its Economic Fea- 
tures with Reference to Community Service, 
John C. White. Department of Interior, Bur. 
of Mines, tech. paper 191, 23 pp., 6 figs. Data 
on costs and results obtained with central 
heating stations. 


Factory Heating 


Modern Factory Heating, Alfred G. King. 
Domestic Eng., vol. 86, nos. 1 and 2, Jan. 4, 
11, 1919, pp. 27-30 and 76-79, 11 figs. Re- 
—_— for factory heating; construction 
etails. 


Tunnel Ventilation 


The Ventilation of Tunnels and Buildings, 
Francis Fox. Universal Engr., vol. 28, no. 6, 
Dec. 1918, pp. 40-46. Ventilation systems in 
operation at several European tunnels; pre- 
seribed hygienic practice concerning renova- 
tion of air in dwellings. 


Ventilation Plant for Simplon Tunnel (Die 
Ventilationsanlage des Simplon Tunnels), F. 
Rothpletz. Schweizerische Bauzeitung, vol. 
73, no, 1, Jan. 4, 1919, pp. 3-4, 3 figs. Re- 
modeling and enlarging of the ventilation sys- 
tem, located at the north entrance only of 
the twin-tunnel, operated electrically. South- 
ward air current chosen to avoid rusting of 
structural steel due to condensation if 
southern air were sent northward. Total air 
volume 180 cu. m. per sec. at velocity in 
tunnel of 3 to 4 m. per sec. Part 1. 


Two-Pipe System 
Care of Heating and Ventilating Equip- 
ment, Harold L. Alt. Power, vol. 49, no. 5, 
Feb. 4, 1919, pp. 156-159, 14 figs. A discus- 
sion of the two-pipe system. Seventh article. 


Vapor Heating 
Modern Practice in Vapor Heating. 
& Vent. Mag., vol. 16, no. 1, Jan. 
48-52, 6 figs. The Broomell system. 
See also MARINE ENGINEERING, Ships 
(Ventilating and Heating) 


Heat. 
19, pp. 


HOISTING AND CONVEYING 
Conveyor Types 


Conveyors for . Engineering Works. En- 
gineer, vol. 126, no. 3283, Nov. 29, 1918, pp. 
462, 3 figs. Deals with types in use in engi- 


neering works, such as conveyors for rapid 
assembly of motors, case elevators, and shell 
conveyors. (From paper before Manchester 
Assn. of Engrs., by W. H. Atherton.) 


Design 
Some Details of Conveyors and Blevators, 
W. H. Atherton. Elecn., vol. 82, no. 2121. 


Jan. 10, 1919, pp. 46-49, 20 figs. Design of 
a number of essential details in conveyors and 


elevators, dealing with chains, sprocket 
=— buckets, skidders, frames and bear- 
ngs. 

Design of EHlectrically-Driven Lifting Blocks. 
Elecn., vol. 81, no.. 2115, Nov. 29, 1918, pp. 
639-640, 7 figs. Abstract of article in Blektro- 
technische Zeitschrift, No. 1, 1918. 

Electric Haulage 
Notes on  Three-Phase Blectric Haulage 


Equipment, L. Fokes. Colliery Guardian, vol. 
116, no. 3025, Dec. 20, 1918, pp. 1295-1296. 
5 figs. Haulage room; motor; slip rings and 
brush gear; control equipment: isolating 
switch; reversing switch; controller; resist- 
ances; liquid resistance. 


History 


History of Conveying—II, George Frederick 
Zimmer. Conveying, Cassier’s Eng. Monthly 
Supp., vol. 1, no. 7, Dec. 1918, pp. Ilxxv-lvvvii. 
9 figs. Bucket elevators; elevator and con- 
veyor chains. (Continued.) 
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ARE YOU WASTING COAL? 


COST /N CENTS OF EVAPORATING /000 48S, OF WATER 





~ 


B.7U. PER LB, OF COAL 


EQUIVALENT EVAPORATION 


N 





~ 


% 


COMBINED EFFICIENCY, PER CENT 
Large Riley Stoker evaporation curve sent on request — Copyrighted 1918 


You can figure out exactly the amount of coal you can save and the sub- 


stantial sum that goes directly into your pocket by increasing the overall 
efficiency. 


If your boilers are operating at 65% efficiency whereas you ought to be 


getting 75% or 80%, then you should investigate today the possibilities of 
RILEY UNDERFEED STOKERS. 


The first year after installing RILEY STOKERS, the Haverhill Boxboard 
Company saved .ten tons of coal a day and reduced their operating force by 
thirty-six men—a total saving of $52,000. 


Our catalog A-3 shows a large size cut of the evaporation curve. It 
tells you just what you can actually save in dollars and cents by increasing 
your efficiency. Copy on request. 


Sanford Riley Stoker Co., Worcester, Mass. 


British Licensees: Erith’s Engineering Co., Ltd., London 
French Licensees: Erith, Leroy & Cie., Paris, France 
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Trucks 


See Transportation, 
AND MANAGEMENT. 


Wire Rope 
The Wire Rope and Its Uses for Conveying 
Purposes. Elecn., vol. 82, no. 2121, Jan. 10, 
1919, pp. 77-79. General principles; single 
and double ropeway systems; single fixed rope 
system. 


HYDRAULIC MACHINERY 
Hydraulic Plants 


Extension to tue Ontario Power Co.'s Plant, 
Thos. H. Hogg. Can. Engr., vol. 36, no. 3, 
Jan. 16, 1919, pp. 139-144 and 149-151, 23 
figs. Construction of 13 miles of 13.5-ft. 
diameter wood-stave pipe for 50,000-hp. 
capacity; steel differential surge tank, 60 ft. 
in diameter, 94 ft. high; installation of two 
20,000-hp. turbines with direct-connected gen- 
erators. 


under ORGANIZATION 


Turbines 


Banki’s New Hydraulic Turbine (Neue Was- 
serturbine von Donat Banki, Professor in 
Isudapest). Schweiz, Bauzeitung, vol. 72, no. 
24, Dec. 14, 1918, pp. 235-236, 4 figs. The 
new turbine fills the gap between the Pelton 
wheel and the Francis turbine. Very compact. 


New 2500-Hp. Turbine in the Kubel Hydro- 
electric Power House, near Saint-Gall, Swit- 
zerland (La nouvelle turbine de 2500 ch. de 
l’usine hydro-electrique de Kubel pres Saint- 
Gall Suisse). Revue Generale de 1]'Electricite, 
vol. 5, no. 1, Jan. 4, 1919, pp. 19-25, 9 figs. 
Results of trials of compact design of turbine 
with overhanging rotor to determine output, 
regulation and efficiency. Description of new 
regulator. 


Turbine Operation 


Economical Operation of Hydraulic Tur- 
bines, E. A. Gibbs. Can. Engr., vol. 36, no. 
2, Jan. 9, 1919, pp. 127-128. Cleanliness, 
care and upkeep important factors in obtain- 
ing maximum efficiency. Also abstrated in 
ae World, vol. 73, no. 1, Jan. 4, 1919, pp. 
25-26. 


Turbine Tests 
Standard Testing Code for Hydraulic Tur- 
bines, F. H. Rogers. Elec. Wld., vol. 73, 
no. 4, Jan. 25, 1919, pp. 164-166. Engineer- 
ing societies are urged to adopt code of Ma- 
chinery Builders’ Society. 


Water Hammer 


Charts for Calculating Water Hammer. J}. 
Elec., vol. 42, no. 2, Jan. 15, 1919, pp. 74-75, 
2 figs. Constructed to give maximum possible 
rise or fall in pressure due to water hammer 
as determined from h=a V/g, a being velocity 
of wave (in an additional diagram) and 
velocity of flow in pipe. ; 

See also MECHANICAL ENGINEERING, 
Power Generation (Tides) 


INTERNAL-COMBUSTION ENGINES 


Design 

Port Design for Two-Cycle Oil Engines. D. 
O. Barrett. Gas Engine, vol. 21, no. 2, Feb. 
1919, pp. 37-42. Description of some types of 
two-cycle engines; formule for inlet, transfer 
and exhaust ports. 

Oil Engines’. 

The High-Compression Oil Engine, W. G. 
Gernandt. Jl. Soc. Automotive Engrs., vol. 4, 
no. 2, Feb. 1919, pp. 112-117 and discussion) 
pp. 117-118. 

Internal Combustion Engine Development. 
ing. Rev., vol. 32, no. 6, Dec. 16, 1918, pp. 
164-166, 8 figs. Piston designs; leading par- 
ticulars of engines developing 80 hp. per 
eylinder. (Concluded.) 


LUBRICATION 


Motor-Cylinder Lubrication 

Motor-Cylinder Lubrication, G. 8S. Bryan 
Universal Engr., vol. 28, no. 4, Oct. 1918, pp. 
87-45, 1 fig. Study of conditions under which 
lubrication takes place and of characteristics 
of motor-cylinder oils that determine their 
suitability for these conditions. 

See also RAILROAD ENGINEERING Loco- 
motives (Lubricators); MECHANICAL EN- 
ee Motor-Car Engineering (Lubri- 
cation 


MACHINE ELEMENTS AND DESIGN 


Ball Bearings 
Why Do Ball Bearings Sometimes Fail? F. 
J. Jarosch. Am. Mach., vol. 50, no. 5, Jan. 
30, 1919, pp. 209-213, 23 figs. An analysis of 
failures arising from poor selection and mis- 
treatment. 


MECHANICAL ENGINEERING 


Floating-Frame Reduction Gear 

The Desigu aud Progress of the Floating- 
Frame Reduction Gear, John H. Macalpine. 
Proc. Engrs., Soc. Western Pa., vol. 34, no. 7, 
Oct. 1918, pp. 519-535. Discussion. (Con- 
tinued from Proc. Feb. 1918, p. 71.) Dis- 
cussor contends rigid-frame gears are running 
continuously, with equally high tooth pres- 
sures, at the same speeds as floating-frame 
gears. 


Machine Design 


Developing Designs for Machinery and 
Tools, Fk. E. Johnson. Machy,, vol. 25, no. 6, 
Feb. 1919, pp. 517-518, 5 figs. Cost of de- 
signing a new machine; evolution of design of 
a specific machine; overcoming defects in 
original design. 


Screws 


Optical Projection for Screw-Thread Inspec- 
tion, James Hartness. Mech. Eng., vol. 41, 
no. 2, Feb. 1919, pp. 127-135, 10 figs. Analy- 
sis of screw-thread elements’ essential to 
strength and dependability; description of 
method for their accurate inspection. 

Determination of Screw Dimensions (Déter- 
mination des dimensions & donner aux vis). 
La Métallurgie, year 51, no. 1, Jan. 1, 1919, 
pp. 21-23. Formule in three cases: (1) when 
screw is subject to tension and compression, 
(2) when screw is subjected to tension or 
compression by motion of nut, (3) when sub- 
jected to shear. 


MACHINE SHOP 


Die Making 


The question of Our Die Room Equipment. 
Am. Drop Forger, vol. 5, no. 1, Jan. 1919, pp. 
26-32, 23 figs. Improvements in die-room 
practices during years of war; suggestions to 
executives in regard to selecting equipment. 


Grinding 
Abrasives for Grinding Malleable Castings, 
W. T. Montague. Foundry, vol. 47, no. 318, 


Feb. 1919, pp. 74-75. Adapted from a recent 
publication of the Norton Co. 


Machine Shops 


Westinghouse Marine Engineering Works, 
Edward K. Hammond. Machy., vol. 25, no. 6, 
February, 1919, pp. 538-544, 12 figs. Descrip- 
tion of a new plant at South Philadelphia for 
Sens the Westinghouse Marine Sys- 
em. 


Milling Cutters 


How Milling Cutters Are Made, F. B. Ja- 
cobs. Iron Trade Rev., vol. 64. no, 2, Jan. 
9, 1919, pp. 150-154, 14 figs. How quantity 
production is secured by modern standard ma- 
echinery and careful routing of work. 

Some Milling Applications and Adaptations. 
Engineer, vol. 127, no. 3288, Jan. 3, 1919, pp. 
6-9, 22 figs. Description of the development 
and use of the Francis milling cutter in muni- 
tions work. 


Repair Shop 


Camp Holabird Motor Truck Repair Shops. 
Jl. Soc. Automotive Engrs., vol. 4, no. 2, Feb. 
1919, pp. 86-87. Repair shop procedure. Shop 
does 80 per cent of repair work required by 
Army trucks. 


Tool Casting 


Casting Tools from an Air-Hardening Steel. 
Foundry, vol. 47, no. 318, Feb. 1919, pp. 66- 
67, 3 figs. New alloy used successfully in the 
manufacture of dies and forming tools with- 


out forging; tungsten not present in the 
metal. 
Tool Making 
The Alfred Herbert Machine Tool Shop. 
Cassier’s Eng. Monthly, vol. 54, no. 6, Dec 


1918, pp. 325-332, 8 figs. 
key industries. (Second article.) 

Machine Shop Economies. Universal Engr., 
vol. 28, no. 6, Dec. 1918, pp. 35-39. Manufac- 
ture of jigs and special tools; possible econ- 
omy in selecting speeds and feeds. 

See also MECHANICAL ENGINEERING, 
Mechanical Processes (Dies) 


Facts about British 


MACHINERY, METAL-WORKING 


Boring Machine 


Cylinder ge and Booming Tools, Frank- 
lin D. Jones. achy., vol. 25, no. 6, Feb. 
1919, pp. 507-515, 26 figs. Types and designs 
of cutter heads used for rough-boring and 
reaming small engine cylinders. 

Boring Mill for Precision Work. Iron Trade 
Rev., vol. 64, no. 2, Jan. 9, 1919, pp. 156-157, 
3 figs. Base and column of horizontal boring 
machine are heavily ribbed and metal dis- 
tributed to reduce’ vibration. Operating 
— is provided with ball thrust bear- 
ngs. 


~ 
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Drilling Machine 
The Hill Muxciple-Spindle Drilling Machine. 
Am. Mach,, vol. 50, no. 5, Jan. 30, 1919, pp. 
189-190, 2 figs. Spindle drive design permits. 
of close spacing of the drilling heads with a 
simple mechanism. 


Lathes 


The Bullard §-Inch Mult-Au-Matic. Am. 
Mach., vol. 50, no. 5, Feb. 6, 1919, pp. 236- 
ye 6 figs. A detailed description of the ma- 
chine. 


Marking Machine 


Making Milling and Gear Cutting Attach- 
ment—II. Robert Mawson. Can, Machy., vol. 
21, no. 4, Jan. 23, 1919, pp. 78-81, 1/7 figs. 
Tools and methods used by Presto Machine 
Co., with special reference to marking ma- 
chine for graduating dividing head base. 

Milling Machines 

Making Milling and Gear Cutting Attach- 
ment—III, Robert Mawson. Can. Machy., vol. 
21, no. 5, Jan. 30, 1919, pp. 97-100, 15 figs. 
Tools and methods followed when machining 
vertical slide column base, dividing head, in- 
dex bearing and plates of attachment. 

Building the Kempsmith Milling Machine, 
M. E. Hoag. Am. Mach., vol. 50, nos. 3 and 
5, Jan. 16 and 30, 1919, pp. 101-104 and 195- 
198, 23 figs. Description of some of opera- 
tome followed in construction of milling ma- 
chines. 


MACHINERY, WOODWORKING 
Felling Trees, Machine 


Machine for Felling Trees (Machine abat- 
teuse-billonneuse électrique pour le sciage et 
l'abatage des bois). Revue Générale de 1!’ Elec- 
tricité, vol. 4, no. 21, Nov. 23, 1918, pp. 165D- 
166D, 2 figs. An abstract is given of French 

atent no. 469,995, describing electrically- 

riven circular saw for felling trees. 


MATERIALS OF CONSTRUCTION AND 
TESTING OF MATERIALS 
Cast Iron 


Wearing and Anti-Frictional Qualities of 
Cast Iron, J. E. Hurst. Iron & Coal Trades 
Rev., vol. 97, no. 2647, Nov. 15, 1918, pp. 546. 
Abstract of ‘‘ Preliminary Note” to a Car- 
negie Scholarship Memoir. 


Porcelain 


Some pes of Porcelain, F. H. Riddle and 
W. W. McDanel. Jl. Am. Ceramic Soc., vol. 1, 
no. 9, Sept. 1918, pp. 606-627, 13 figs. Deter- 
mination of burning range of porcelain bodies 
having covering fired at cone 10 and above. 
Composition of bodies used varied from 45 to 
85 per cent clay content and from 10 to 30 
per cent flux. 

See also METALLURGY, Iron and Steel 
(Tests) ; CIVIL ENGINEERING, Cement and 
Concrete. 


MEASUREMENTS AND MEASURING 
APPARATUS 


Boiler Feedwater 


Measuring Boiler Feedwater, D. L. Fagunan. 
Nat Engr., vol. 23, no. 1, Jan. — 18-22, 
5 figs. Discussion of various methods; prin- 
ciples of operation and construction of repre- 
sentative types. Paper before Nat. Assn. Sta- 
tionary Engrs. 


Calorimeters 


The Calorimetry of Coal. Engineering, vol. 
107, no. 2767, Jan. 10, 1919, pp. 33-36, 10 figs. 
A description of the calorimeter and its use. 


Compressibility of Solids 


The Determination of the Compressibility 
of Solids at High Pressures, Leason H. Adams, 
Erskine D. Williamson and John Johnston. 


s Jl, Am. Chein. Soc., vol. 41, no. 1, Jan, 1919, 


pp. 12-42, 12 figs. Essence of method is to 
compare change of volume under hydrostatic 
pressure of a cylinder of a material and that 
of a similar soft-steel cylinder the compressi- 
bility of which is assumed as 0.60/10° cm.? per 
megadyne at all pressures. Results are pre- 
sented for 16 materials (metals, alloys and 
salts) at pressures up to 12,000 megabars. 


Hardness 


Hardness of Soft Iron and Copper Com- 
pared, F. C. Kelley. Iron & Steel Can., vol. 1, 
no. 11, Dec. 1918, pp. 433-434. Tests by Bri- 
nell methods on samples of American ingot 
iron and ordinary commercial cold-rolled cop- 
per which were given similar treatments in 
an electrically heated vacuum furnace. 

Instruments for Hardness Tests, C. E. Cle- 
well. Am. Mach., vol. 50, no. 3, Jan. 16, 1919, 
pp. 93-96. 5 figs. Importance of hardness 
tests; early forms of Brinell hardness deter- 
mination and recent modifications; use of 
scleroscope as check on pyrometer; methods 
suggested for holding materials under test. 
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Combination 


The Saw — The Chart — 
and The Machine 


The finest tempered tungsten steel blades, with milled 
teeth properly set to cut quickly at least cost per cut. The 
Starrett Chart tells exactly what saw to use for 

any particular material, and the serviceable, 
hard-working, speedy Starrett Hack Saw 

Machine. These three offer a complete com- 

bination for an “ all around ” service that as- 

sures thrift in the use of hack saws. 





Send for the Starrett Chart and Catalog No. 21LD. which 
describes the hack saws and hack saw machines. They are 
yours for the asking. 


Write today. 


The L. S. Starrett Co. 


The World’s Greatest Tool Makers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 
New York London Chicago 
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Testing Materials for Hardness, Howard 
Ensaw. Am. Mach., vol. 50, no. 6, Feb. 6, 
1919, pp. 257-258. Describing some methods 
of testing materials for hardness. 


Pyrometers 


How to Test Eyoumeter Efficiency. Iron 
Trade Rev., vol. no. 2, Jan. 9, 1919, pp. 
158-159, 5° figs. Method 
tenance of calibrated platinum-platinum-rho- 
dium thermocouple and comparison of this 
—e with the instruments that are to be 
tested. 


Standards of Temperature and Means for 
Checking Pyrometers. Proc. Steel Treatin 
Research Soc., vol. 2, no. 1, 1919, pp. 30-37, 
7 figs, Method for carrying out necessary 
tests and suggestions of various equipments 
suitable for determining inaccuracies in pyro- 
meter readings, which, it is said, are always 
traceable to thermocouple, measuring instru- 
ments or lead wires. 


Shearing Strength 


New Machine for Measuring the Shearing 
Strength of Cast Iron (Nouvelle machine pour 


rovides for main- 


‘ h. 
Génle Civil, vol. 73, no. 26, Dec. 28, 
516, 9 figs. Also Comptes rendus des séances de 
VAcademie des Sciences, vol. 167, no, 24, Dec. 
9, 1918, pp. 949-952, 9 figs. 


Stack Heat Losses 


Measurement of Stack Heat Losses, J. H. 
Blakey. - Power Plant vol, 23, no. 3, 
Feb. 1, 1919, pp. 151-152, Electrical 
device embodying simplicity and accuracy for 
determining stack heat losses. 

See also ELECTRICAL ENGINEERING 
Measurements and Tests (Thermocouples and 
Pyrometers) 


MECHANICAL PROCESSES 


Barrels, Steel 


Manufacture of Steel Barrels, Edward K. 
Hammond. Machy., vol. . no. 6, February, 
1919, pp, 526-533, 19 figs. Blanking the bar- 


rel heads, bendin 
welding flanging, 
testing. 


Boiler Manufacture 


How to Design and Lay Out a Boiler—III, 
William C. Strott. Boiler Maker, vol, 19, no. 
1, Jan, 1919, pp. 10-12, 4 figs. Thickness of 
butt straps; rivet failures due to tearing of 
plate, stretching of holes or tendency to shear. 
(To be continued.) 


Boiler Smoke Tubes 


The Repair of Steel Boiler Smoke-Tubes. 
Ry. Gaz., vol. 29, no. 26, Dec. 27, 1918, pp. 
729-731, 4 figs. Specifications to which tu 
are purchased; operations in repairing of 
tubes removed from boiler. 


Brass Extrusion 


The Extrusion of Brass, Alfred Hutt. The 
Central (Jl. i & Guilds Eng. Col.), vol. 15, 
no, 44. 1918, pp. 68-77, 5 figs. Descrip- 
tion of a brass extrusion press v extrusion 
is meant process whereby a plastic substance 
is given a definite shape by being. forced 
through an orifice or die under pressure. Al- 
loy used is Muntz metal consisting of 60 per 
cent copper and 40 per cent zinc. 


Cement Mills 


Operating Details of an Electrically Oper- 
ated Cement Mill. Elec. Rev., vol. 74, no. 6 
Feb, 8, 1919, pp. 210-212, 4 figs. P 
material through mill; process of cement 
meeeeeens : apparatus and size of motor 
u zea. 


Chains, Cast-Steel 


The Manufacture and Testing of Cast Steel 
Chain Cables. Jl. Am. Soc. Naval Engrs., vol, 
30, no. 4, Nov. 1918, pp. 858-862. emoran- 
dum issued by Lloyd’s Register of Shipping. 
From Engineer. 


Coke Manufacture 


Plant of the Seaboard By-Product Coke 
Company, D. Mac Arthur. Gas Age, vol. 43, 


the sheets for the bodies, 
razing, bilging, pickling and 


. 


no, 2, Jan. 15, 1919, pp, 69-73, 9 figs. Coke- 
loading a> gp electrical control switch- 
bones Fy jis t-oil extraction and refining. (Con- 
cluded. 


Cotton Compression 


Economics of High Density Cotton Com- 
yoann, Richard Hoadley Tingley. Textile 
orld Jl., vol. 55, no. 2, Jan. 11, 19, pp. 
133, 191 and 381, 4 figs. Description of pres- 
ent compression methods; brief history of 
high-density movement. 


Dies 
Making Dies for Cutting Rubber. Leather. 


Paper, oth, etc., 8S. A. Hand. Am. Mach.. 
vol. 50, no. 2, Jan. 9, 1919. pp. 52-54. 11 figs. 


MECHANICAL ENGINEERING 


Kilns 

The Use of Car Tunnel Kilns. for Brick and 
Other Products of Crude Clays, Ellis er) 
Jil. Am. Ceramic Soc., vol. 1, no. 9, Sept. 1918, 
pe: 628-634, and (discussion) Pp. 634-636. 

eatures and respective values of (1) direct 
heating in car-tunnel kilns, (2) indirect heat- 
ing in tunnel, and (3) compartment-opera- 
tion types of car-tunnel kilns. 


Lubricator, Mechanical 


Manufacturing a Mechanical Lubricator, M. 
E. Hoag. Am. Mach., vol. 50, no. 2, Jan. 9, 
1919, pp. 71-74, 13 figs. (Third article.) 


Machine, Knives 


Making Machines Knives, W. F. Sutherland. 
Can, Machy., vol. 21, no. 4, Jan, 23, 1919, pp. 
73-77, 8 figs. Operations connected with weld- 
ing and grinding of knives for wood-working 
tools and paper cutters. 


Magnetos 


The Magneto Industry. Engineer, vol. 127, 
no. 3289, Jan. 10, 1919, pp. 26-29, 12 ny 
Description of -the Thomson-Bennett Works, 
Birmingham. 


Plate Mills 


New Plate Mills with Modern Lay-Out. 
Blast Furnace, vol. 7, no. 1, Jan. 1919, pp. 43- 
47, 8 figs. Designed to give sufficient capacity 
of heating, finishing and shipping. 

Lukens New Plate Mill Largest in the 
World. Boiler Maker, vol. 19, no. 1, Jan. 
1919, pp. 6-10, 6 figs. Mill is of 4-high type 
with rolls 204 in. wide, and will roll 5000 tons 
of plate per week. 


Pliers 


The Liberty Plier; Drop-Forged Victory. 
Am. Drop Forger, vol. 5, no. 1, Jan. 1919, pp. 
32-35. Distribution of work and _ sanitary 
dispositions at Krauter plant where 23,000,000 
irene have been completed during last 18 
months. 


Sugar Manufacture 


Gaps Factory Maginecring, Cc. B, "Thompson 
and J. O. Frazier. at. Engr., vol. 23, no. 1, 
Jan, 1919, pp. 23-26, 2 figs. Problems = 
to industry and equipment details of factory: 
preparation and burning of bagasse: arrange- 
ment of multiple effect. 


Tin Plate 


Tin Plate Manufacturing and Detinning. 
Engineering, vol. 106, no. 2764, Dec. 20, 1918, 
pp. 701-702. An historical article. 

See also ELECTRICAL ENGINEERING, 
Power Applications (Steel-Mill Drives) 


MECHANICS 


Shafts, Whirling Speed of 


The Whirling Speed of Shafts Supported in 
Three Bea , Arthur Morley. Engineering, 
vol. 106, no, 2760, Nov. 22, 1918, pp. 573-574, 
3 figs. Introduction notation ; calculation from 
equation of energy; method of successive ap- 
proximation ; application of various forms of 
support; Dunkerley’s empirical rule; Bau- 
man’s method. (To be continued.) 

New Critical Shaft Speeds as Effects of the 
Gyroscopic Disc-Action, A. Stodola. Engineer- 

vol. 106, no. 2763, Dec. 13, 1918, pp. 665- 
, 4 figs. Mathematical development. 


Springs 

A New Theory of Plate Speings, David Lan- 

dau and Percy H, Parr. " nklin Inst., 
vol, 187, no. 1, Jan. 1919, pp. 65-97, 14 figs. 
Study of trapezoidal, circular, parabolic and 
square leaf points. It is concluded that taper- 
points of leaves of leaf Springs in plane 

of width only has no practical effect on 
strengths, reactions, stresses, or flexibilities of 
springs. Calculations of stresses, bending 


moments and deflections. Separation of loads 


in the top compound plate. 


A Theory of Plate Springs, David Landau 
and Percy Parr. Jl. Soc. Automotive 
Engrs., vol. 4, no. 2, Feb. 1919, pp. 67-72, 9 
figs. Based on assumption that any leaf of 
a spring can be considered as a beam, encastré 
at one end, loaded at the other, and having 
a flexible support somewhere between the 
point of encastrement and that of application 
of the load. (To be continued.) rom Jl. 
Franklin Inst. 


Wires, Tension in 


Rapid Determination of the Tension in 
Stretched Electric Wires (Récherche rapide de 
la tension & laquelle travaille le metal dans 
les canalisations électriques sous l’action de 
V’effort de traction), Jean Hely. Revue Génér- 
ale de l’Electricité, vol. 5, no. 1, Jan. 4, 1919, 
pp. 26-27, 1 fig. Chart constructed on physi- 
eal law of vibration of chords. Tension de- 
termined from number of transversal vibra- 
tion of a known length, 


i 





THE JOURNAL 
Am.Soc.M.E. 


MOTOR-CAR ENGINEERING 


Air Cleaners 


Carbureter Air Cleaners, W. G. Clark. Jl. 
Soe, Automotive Engrs., vol. 4, no. 1, Jan. 
1919, PR. 18-22 and Secuenen! pp. 22-23, 14 
figs. lassification and description of four 
types: cleaners having cloths or screens or 
both, inertia cleaners, those in which water or 


some other liquid is used to wash air, and 
centrifugal or gravity cleaners. 


Design 


1919 Engineerin; 


Trends, H. Ludlow Clay- 
den. Automotive 


ndustries, vol. 40, no, 3, 
Jan. 16, 1919, pp. 88-89, 94-97 and 157, 11 
figs. Graphs showing increase of crankshaft 
revolutions per mile, increase in stroke-bore 
ratio, tendencies in drive of accessories, com- 
parative percentages of disk and cone clutches, 
use of vacuum gasoline = use of spiral 
a drive and changes in lubricating sys- 
ems. 

Trucks Show Few Mechanical Changes. 
Automotive Industries, vol. 40, no. 3, Jan. 16, 
1919, pp, 110-111, 4 figs. Claims that war 
activites have retard mechanical develop- 
ment in commercial vehicle design and that 
curtailment of supplies of raw material has 
reduced production originally planned. 


Automotive Industry Achievements in 1918. 
Am. Drop Forger, vol. 5, no, 1, Jan. 1919, pp. 
44-48, 2 figs. Development in tractor, truck, 
trailer and aeroplane manufacture; relation 
of = ons industry to automotive-engine 
evolution. 


Fuels 


Benzol as a Motor Fuel, S. EB. Whitehead. 
Gas Jl., vol. 144, no. 2901, Dec. 17, 1918, pp. 
615-616. Remarks that a Motor Union Commit- 
tee in 1907 reported they had successfully used 
benzol, either alone or in combination with 
petrol, as motor fuel. It then takes up more 
in detail Jropertice of benzol and its intrinsic 
adaptability as motor fuel. 

The Motor Fuel Problem, W. R, Ormandy. 
Petroleum Rev., vol. 39, nos. 853, 854 and 855, 
Nov. 23 and 30, Dec. 7, 1918, PP. 335-336. 
355-356 and 363. Demand and supply of 
motor fuels in British Empire. Solid gaseous 
and ‘liquid fuels are considered separately. 


Headlights 


The Requirements of Automobile Head- 
lights. Illum. Engr., vol. 11, no. 9, Sept. 1918, 
p. 209-211. Report of a committee on the 
llum. Eng. Soe. 


Horns 


Blectrical and Mechanical Warnigg Signals 
for Automobiles, Fred I. Hofman. Automotive 
Industries, vol. 40, no, 2, Jan. 9, 1919, pp. 
47-50, 21 figs. Principles involved in opera- 
tion of diaphragm signals; relative advan- 
tages of electric motor horn, electric vibrator 
horn and hand-operated horn; variety in 
mechanism of hand horns. 


Kerosene Engines 


Bellem-Brégéras Method of Using Refined 
Petroleum and Heavy Oils in Low-Compres- 
sion Oil Engines (Emploi du pétrole lampant 
et des huiles lourdes dans les moteurs 4 explo- 
sion & basse compression. Procédés Bellem 
et Brégéras. Génie Civil, vol. 73, no. 22, 
Nov. 30, 1918, pp. 433-435, 3 figs. Description 
of machine which obtained 50,000-franc prize 
offered by the Chambre Syndicate des Indus- 
tries du Pétrole for best automobile petroleum 
engine. Account of tests also given. 


Locking Devices 


Automobile Locking Devices. Jl. Soc. Auto- 
., vol. 4, no. 2, Feb. 1919, pp. 
97-98, 1 fig. Results of study of automobile 
locking devices by committee of Soc. Automo- 
bile Engrs. 


Lubrication 


Lubrication and Fuel Tests on Buda Trac- 
tor Type Engine, P. J. Dasey. Jl. Soc. Auto- 
motive Engrs., vol. 4, no. 1, Jan. 1919, pp. 50- 
53, 5 aes. Horsepower developed at different 
speeds * four fuels; power Te per Ib. 
of fuel, fuel consumption in Ib, per b-hp. hr 


Production 


Future Production Plans Will Require Spec- 
ial Machinery, J. Edward Schipper. Automo- 
tive Industries, vol. 40, no. 3, Jan, 16, 1919, 
pp. 145-149, 13 figs. Description of certain 
machines which -permit production on large 
scale and forecast of developments on jigs. 
tools, gases, etc., necessary to fit into efficient 
production scheme. 


Spark Plugs 


Effect of Temperature on Spark Plug Insu- 
lations. Automotive Industries, vol. 40, no. 1. 
Jan. 2, 1919, p. 25, 1 fig. Experiments carried 
out in England show that minimum permis- 
sible insulation resistance varies with fre- 
quency of sparks and compression pressure. 


Statistics 
Truck Production for 1918 Is 250,000, Auto- 
motive Industries, vol. 40, no. 3, Jan. 
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47 YEARS AGO 


In 1872 the Automatic Railway, the first real im- 
provement over the time-worn “Hand” method of 
handling coal, was invented by Charles W. Hunt. 

Since that time the Company he founded, and 
which bears his name, has developed many other 
UNIQUE LABOR SAVING AND LABOR AIDING DEVICES 
for storing and transferring coal, ashes, ore, sand, 
eravel, fertilizer and other bulk materials, as well as 
manufactured packaged products. 

The list above indicates the scope of the Hunt Line, 
and our Engineers will be glad to confer with those 
interested in this subject— 

SAVING IN HANDLING MATERIAL 


C. W. HUNT COMPANY, Inc. 
501 Fifth Avenue, New York, N. Y. 


152 oF Tue 61 HUNT UCKSBPIVOTED BUCKET CONVEYOR 
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CABLE RAILWAY-SHOWING CURVE ARRANGEMEN 
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1919, . 128-129, 1 fig. Gain of 32 per cent 
over 1517. Proportion of trucks of each regu- 
lar capacity shown diagramatically. 


Tanks 


U. S. A. Two-Man Tank Fitted with Motor 
Car Engines. Motor Age, vol. 35, no. 2, Jan. 
9, 1919, pp. 16-18, 6 figs. Automotive Indus- 
tries, vol. 40, no. 2, Jan. 9, 1919, pp. Ls Se 
6 figs. Motor Age: Adaptation of standar 
units in construction of Ford tank. 
tive Industries: Two-man fighting machine 
having a duplicate Ford automobile wer 
plant, radiator mounted at rear, worm ve. 

U. S. Tank and Tractor Details. Motor 
Age, vol, 34, no, 26, Dec. 26, 1918, pp. 20-21, 
4 figs. Cargo carrier Mark VII; Ford tank. 


Tractors, Specifications for 


Detailed Technical Specifications of Gaso- 
line Farm Tractors for 1919. Automotive 
Industries, vol. 40, no. 3, Jan. 16, 1919, pp. 
176-179.  Tabulated data on 98 different 
makes of American types produced by 69 
manufacturers with makes of principal parts, 
including engine, governor, lubricator, igni- 
tnon system, air cleaner, gear set, clutch and 
axle. . 


Trucks, Specifications for 


Detailed Technical Cpettentioes of Gaso- 
line Motor Trucks for 1949. Automotive In- 
dustries, vol. 40, no. 3, Jan. 16, 1919, pp. 
112-127, Full particulars on types and makes 
of principal truck parts, including engines, 
clutches, gear sets, rear axles, steering gears, 
governors and electric and fuel sytems; 489 
gasoline, 19 electric and one steam motor- 
truck chassis described, 


Water Injection 


Mixing Water with Gasoline. Motor Boat- 
ing, vol. 23, no. 1, Jan. 1919, 25-26, 9 figs. 
Advantages gained by introducing limited 
quantities of water into intake manifold. Its 
use as a decarbonizing medium. 

See also MINING ENGINEERING, Oil and 
Gas (Gasoline) ; MECHANICAL ENGINEER- 
ING, Mechanical Processes (Magnetos) ; Stand- 
ards and Standardization. 


PIPE 
Electrolysis 
Fuel Administration Interests Itself in 
Electrolysis Natural Gas Mains, Frank H. 
West. Am. Jl., vol. 110, no. 2, 


as Eng. 
Jan. 11, 1919, pp, 22-23, Electrolytic action 
made patent by pipes taken from streets of 
Kansas City. Claimed that damage by elec- 
trolysis amounts to millions annually in U. S. 


Reinforced-Concrete Pipe 


On the Reinforced-Concerte Pressure Pipe 
(in Japanese), N. Sugimura. Denki Gakkwai 
Zasshi, no. 365, Dec. 10, 1918. 


Reinforced Concerete Pressure Pipe, Cole- 
man Merriwether. Jl. Am. Water Works 
Assn., vol. 5, no. 4, Dec, 1918, pr; 4 
2 figs.; Water and Gas Rev., vol. 29, no. 7, 
Jan. 1919, bp. 11-12, 2 figs.; Can. Engr., vol. 
36, no. 3, Jan. 16, pp. 146-148, 2 figs, JI. 
Am. Water Works Assn. : tails of joint 
with crimped copper band. Water and Gas 
Rev.: Action of joint constructed with 
crimped copper band, details of manufactur- 
ing 66-in. reinforced-concrete pressure pipe 
for 10 miles of Greater Winnipeg water con- 
duit. Can. Engr.; Installation of plant for 
manufacturing 66-in. reinforced-concrete pres- 
sure pipe, details of manufacture, lead gasket 
cast-iron joint. Paper before Ill. Section, Am. 
Water Works Assn. 


Templates and Patterns 


Templates and Patterns for Pipes, James 
Edgar, Brass World, vol. 14, no. 10, Oct. 
1918, pp. 291-294, 34 figs. On construction 
of templates and patterns for special con- 
nections, especially in shipbuilding industry. 

See also CIVIL ENGINEERING, Water 
Supply (Pipe Maintenance) 


POWER GENERATION 


Appalachians 


New Plant of the Appalachian Power Com- 
pany, H. S. Slocum. lec. World, vol. 73, 
no. 3, Jan. 18, 1919, PP 123-127, 9 figs. 
Steam station rated at 000 kw. just com- 
pleted to supplement hydroelectric plants in 
meeting heavy industrial demands; develop- 
ment of rich mining district due largely to 
central-station power supply. 


Canada 


Electric Power Generation in Ontario on 
Systems of Hydoelectric Power Commission, 
Arthur H. Hull. Proc. Am, Inst. Blec. Engrs., 
vol. 38, no. 1, Jan. 1919, pp. 29-52, 16 figs. 
Systems of Hyroelectric Power Commission 
of Ontario. 

Canada Builds 300.000 Hp. Niagara Hydro 
Plant, Louis B. Black. Mine & Quarry, vol. 
11, no. 1, Nov, 1918, pp, 1097-1104, 8 figs. 


Automo- . 


MECHANICAL ENGINEERING 


Hydro Electric Power Commm:. . of Ontario 
is engaged upon construction of a canal 8 
miles long, which will divert a floy, of 10, 
sec.-ft. of water from Niagara F:..Is and en- 
able 300,000 hp. to be developed.” 


Centralization e 
Central Station Power for Mines, A. Tan- 
cig. Bul. Affiliated Eng. Societies Minn., 


vol. 3, no. 12, Dec. 1918, pp. 205-207, Ad- 
vantages to each mine of centralized power 


generation, 

a and Power, C. G. Gilbert 
and J. E. Pogue. Can. Engr., vol. 36, no. 2 
Jan. 9. 1919, pp. 128-130. | Advantages and 
disadvantages of centralization of power sta- 
tions and generation of electrical energy in 
bulk. Excerpt from report to Smithsonian 
Instn. on Power: Its Significance and Needs. 

Centralizing Power Production. Power 
Plant Eng., vol. 23, no. 2, Jan. 15, 1919, pp. 
99-104, 9 figs. Operation of dual driven aux- 
iliaries, induced aft and modern coal and 
ash handlin pment features of Cromby 
a of Philadelphia Suburban Gas & Elec- 
tric Co. 


Eastern States 
sty ee of Hydroelectric Resources in 


Eastern United States, D. H. Colcord. Elec. 
Rev., vol. 74, no. 6, Feb. 8, 1919, pp. 207-209, 
4 fi Deterring influences and evelopment 


outl ned ; brief review of what has been ac- 
complished; urgent needs and benefits of 
hydroelectric developments. 


Glaciers ‘ 
Power from age aN Electric Traction, 
vol. 15, no. 1, Jan, 15,°1919, pp. 1-4, figs. 
Addition to White River Power Plants of 


Puget Sound Traction Light & Power Co. 
for electrification of Milwaukee Ry. 


Hetch Hetchy 


The Power Project at Hetch Hetchy, Ru- 
dolph W. Van Norden. Jl. Elec., vol. 42, no. 
2, Jan. 15, 1919, pp. 65-66, 2 figs. Gives de- 
tails of 66,000-hp. development at Moccasin 
Creek, a part of project planned by city of 
San Francisco. 


Maine 


Investigation of Maine Water Powers. Elec. 
World. vol. 73, no. 3, Jan. 18, 1919, pp. 120- 
121, 1 map. Public Utilities Commission 
sends to governor and council results of an 
exhaustive study of water-power resources; 
hydroelectric systems, = sites, plant loca- 
tions and storage conditions dwelt on. 


Massachusetts 


Development of Massachusetts’ Water 
Power. lec. World, vol. 73, no. 6, Feb. 8, 
1919, pp. 272-273, 1 map. From the report 
of a special commission to investigate the 
facilities and possibilities in this direction ; 
Action urged; public ownership declared to 
be of doubtful value as a water-power policy. 

Michigan 

Simplicity Marks Michigan’s Largest Hy- 
droelectric Development, lec. Rev., vol. 74, 
no. 5, Feb. 1, 1919, pp. 167-170, 6 figs. Sim- 
plicity of layout, coordination of turbines in- 
stalled to water flow and 140,000 volt trans- 


mission line are features of the Junction De- 
velopment. 


Pacific Coast 


Water-Power Development on the Pacific 
Coast, George F. Sever. Elec. World, vol. 73, 
no. 4, Jan. 25, 1919, PP; 177-178; Jl, Elec., 
vol. 42, no, 1, Jan. 1, 1919, pp. 6-10. Blec. 
World: Study of economic and financial con- 
ditions leads to outline of developments ap- 
proximating $50,000,000 cost, ali power fur- 
nished can absorbed easily within two 
years after development. Jl. Elec.: Survey of 

rojects in progress of construction in Cali- 
ornia, rules of Forest Service in their rela- 
tion to hydroelectric development. From paper 
before San Francisco Association of Members 
of Am. Soc. C.E 


Tennessee 


The Larger Undeveloped Water-Powers of 


Tennessee, J. A. Switzer. Gen. Meeting Am. 
Electrochem. Soc., Apr. 30, 1918, paper 24, 
pp. 169-202, 15 figs. Power sites and essen- 
ial data pertaining to their development and 
exploitation. 


Tides 


Utilization of Power from Tides 
sur l'utilisation des marées pour la 
tion de la force motrice), E. Maynard, Revue 
Générale de l’Electricité, vol. 4. nos. 22, 23, 
24, 25 and 26, Nov. 30. Dec. 7. 14. 21 and 
28, 1918, pp. 823-843, 865-877, 903-914, 947- 
959 and 997-1007, 34 figs. Nov. 30: Deriva- 
tion of continuous power from tide basins 
and sea reaches; application of system to St. 
Malo and La Rochelle regions, ec. 7: Con- 
tinuous power of operation at set intervals 
after high and low tides: application to St. 
Malo and La Rochelle. Dec. 14: System com- 
prising two basins to utilize ebb and flow 
currents respectively so as to produce con- 
tinuous work; application of plan to St. 
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produc- 
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Malo and La Rochelle, Dec. 21: Application 
of processes described in previous articles to 
Rotheneuf Bay, near St. Malo (lIlle-et-Vi- 
laine), and Bay of La Rochelle. Dec. 28: 
Possibilities at mouth of La_ Rance river in 
21-km., region where action of tides is felt. 


POWER PLANTS 


Boiler Corrosion 


Action of Water on Metals, S. W. Parr. 
Can. Engr., vol. 36, no. 3, Jan. 16, 1919, p. 
148. Reactions involved when alkaline waters 
are used in steam generators. Paper before 
Ill. Section, Am. Water Works Assn. 


Boiler Operation 

Safety and Economy in the Boiler Room, 
W. E. Snyder. Iron Age, vol. 103, no. 5, 
Jan. 30, 1919, pp. 306-307. Practical sug- 
gestions for reducing hazards and spesensing 
efficiency; thorough inspection and carefu 
training of men required. From a paper be- 
fore the Engineers’ Society of Western Penn- 
sylvania. 

The Chemical and Physical Control of 
Boiler Operation, BE. A. Uehling. Mech. Eng., 
vol. , no. 2, Feb. 1919, pp. 137-141 and 
199, 1 fig. Formule for calculating heat 
losses in chimney gases and their applica- 
tion to data derived from autographic records 
of CO. P 

Boiler Settings 

Combustion and Boiler Settings, A. D. 
Williams. Power, vol. 49, nos. 2 and 6, Jan. 
14 and Feb. 11, 1919, pp. 57-59 and 205-208, 
2 figs. Jan. 14: Notes on location of heat: 
ing surfaces, placing of baffles, and formation 
of soot in ation to combustion, Feb. 11: 
Effect peetewe on combusion reactions and 
circulation of gases by the chilling due to 
contact with water-cooled surfaces. 


Drip Water 


Saving and Returning Drip Water, William 
E. Dixon. Power Plant g., Vol. » no. 2, 
Jan. 15, 1919, PP. 105-109, 9 Ls Where 
drip taps should made; meth employed 
for returning condensate; utilizing oily drips. 


Economizers 


Care of Economizers, J. F. Daggett. Power, 
vol. 49, no. 6, Feb. 11, 1919, pp. 192-193. 4 
figs. me suggestions as to the operation 

and care of economizers. 

Equipment 
Power Station at Mark Plant, Gordon Fox. 

Power Piant Eng., vol. 23, no. 3, Feb. 1, 1919, 

pp. 141-144, 4 =. Describes power plant of 

the Sheet Tube Company of America, dealing 
with turbine generators and blower, condens- 


ing system and electric features. Second 
article, 


Exhaust Steam 


Utilizing Exhaust Steam in patting Mill, 
L. H. Stark. Nat. Engr., vol. 23, no. 1, Jan. 
1919, pp. 2-6, 5 figs. How savings were ef- 
fected by several changes in eq gg and 
use of indicating and recording devices. 

Firebox 

Boiler Efficiency Increased by New Type of 
Firebox. HF Age, vol. 66, no. 2, Jan. 10, 
1919, pp. 151-153, 2 figs. Bighteen per cent 


greater evaporation per _— of coal secured 
in tests on C., M. & St. P. 


Hand-Fired Plants 


Fuel Economy in Hand-Fired Power Plants. 
Power Plant ng» vol. 23, no. 2, Jan. 15, 
1919, pp. 110-113, 4 figs. Fifth installment 
of abstract of Circular No. 7, Univ. of Ill., 
Eng. Experiment Station. 


Low-Grade Fuels 


Peace Problems in the Power Plant, George 
H. Perkins and Perry Barker. Textile World 
Ji., vol. 55, no. 2, Jan. 11, 1919, pp. 391-392. 
Importance of continuing war economics; dif- 
ficulties in use of low-grade fuels. 


Operation 


Turbine House Plant Operation, T. G. Ot- 
ley and V. Pickles. TBlecn., vol. 82, no. 2120, 
Jan. 3, 1919, pp. 4-6. Abstract of a paper 
read before the South African Institute of 
Electrical Engineers. 


Stokers 


Power Plant Management—VII. Mechani- 
cal Stokers, Robert June. Refrig. World, vol. 
54, no. 1, Jan. 1919, pp. 25-26, 2 figs. Adapta- 
bility of various types of stokers according to 
ratings of boilers; points to remember regard 
ing stoker operation. 

Automatic Cleaning Under-Feed Stoker 
Nat. Engr., vol. 23, no. 1, Jan. 1919, pp. 100 
102, 4 figs. Pts developed by Under-Feed 
Stoker Co. is similar to standard Jones stoker 
but is self-cleaning. 

See also RAILROAD ENGINEERING, Loco- 
motives (Thermic Siphons) ; MARINE ENGI- 
NEERING, Auc‘liary Equipment (Valves and 
Fittings) 
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Siero te ae for conservation is as great as ever. 
“hemes ea f} isgpoctent The whole world needs coal—we 











Nozzles 


pr 
(no others 
have it) 


must save every pound possible. 

Spraco Equipment, which helped 

for the | (0 put many plants on a basis of 

spray of wartime efficiency, is ready for the 
work of reconstruction. 

)\ oie 


ray The Spraco Cooling System (with 
Spraco Center Jet Nozzle) saves fuel 
Dery and cuts operating costs. Under ordi- 
nary conditions it will cool condensing 
water sufficiently to insure an average 
vacuum of 27 inches or better, through- 
out the year. And compared to a cool- 
ing tower the Spraco System costs 
much less to install, about one-half as 
much to operate and practically noth- 
ing to maintain. 


accounts 


full, solid 


" 





Our engineers are at your service—ready 
to submit drawings, specifications and 
estimates covering an installation in 
your plant. A word from you will bring 
full details. 


my SPRAY ENGINEERING CO. 
: 93 Federal St., - Boston, Mass. 


' Engineers Manufacturers 














PRODUCER GAS 


German Producers 


New Coke-Fired German Gas Producer. 
Iron Age, vol. 103, no. 3, Jan. 16, 1919, pp. 
180-181, 1 fig. Makes gas low in moisture 
and sulphur; pig iron high in manganese and 
phosphorus a by-product. 


Producer-Gas Users 


Modern Applications of Producer Gas, Earl 
H. Adams. Am. Drop Forger, vol. 5, no. 1, 
Jan. 1919, pp. 41-44, 2 figs. Its use in heat- 
treating and carbonizing furnaces; economy 
and general advantages. 


Wuerth Producer 


The Wuerth Gas Producer. 
Ji., vol. 20, no. 203, Nov. 1918, pp. 600-601, 1 
fig. Features of apparatus which is worked 
on blast-furnace principle and consists of. a 
hearth without grating, a bosh and a shaft. 
From Stahl und Bisen. 


PUMPS 


Centrifugal Pumps 
High-Lift Centrifugal te for Irrigation, 
B. P. Fleming. Power, vol. 49, no. 4, Jan. 28 
1919, pp. 133-136, 3 figs. Water forced 
through steel manifold to reinforced-concrete 
conduit leading up to canal; design features; 
pump tests show over 81 per cent efficiency 

under 90-ft. head. 


Pump Station 

A Non-Drownin Pump-Station, C. Erb 
Min. & Sci. Press, vol. 118, no. 1, 
Jan, 4, 1919, P. 18, 1 fig. Design utilizing 
principle of hydraulic diving bell. 


Vacuum Pumps 


Automatic Variation of Gas Pressure and 
Its Application to a Vacuum Pump, Circula- 
tion of Gases, Magnetic Stirrer, O. Maas. Jl. 
Am. Chem. Soc., vol. 41, no. 1, Jan. 1919, pp. 
53-59, 3 figs. Control apparatus by means of 
which pressure established by a Geissler, or 
any other suction pump, can be automatically 
varied between definite limits and the period 
of each variation can be adjusted to any de- 
sired length of time. 


REFRACTORIES 


Foundry Trade 


Corrosion 


Report on the “ Corrosion Action of Flue 
Dust on Fire-Bricks,” J. W. Mellor. Gas. Jl., 
vol, 144, no. 2897, Nov. 19, 1918, pp. 421-423. 
Experimental research by refractory materials 


committee of Instn. Gas Engrs. 


Crushing Resistance 


Crushing Resistances of Refractory Mate- 
rials (Mesure des résistances 4 1l’écrasement 
des matériaux réfractaires), A. Bigot. Chimie 
& Industrie, vol. 1, no. 7, Dec. 1, 1918, pp. 724- 
726, 7 figs. Gives results of experiments on 
l-in. cubes of silica brick, refracto argil, 
white bauxite, carborundum, etc., in charts. 


Production 


Our Present Knowledge Concerning the In- 
dustry of Refractory Products (Nos connais- 
sances actuelles sur l'industrie des produits 
refractaires), J. Bied. Chimie & Industrie, 
vol. 1, no. 6, Nov. 1918, pp. 579-600, 23 figs. 
Invention of processes for utilizing dolomitic 
clinkers; calcination of magnesia from Eubée 
and Italy ; manufacture of bricks; high-tem- 
= resistance of silica-aluminum prod- 
ucts. 


Silica Products 


Silica Products (Les produits de silica). 
Chimie & Industrie, vol. 1, no. 7, Dec 1, 1918, 
pp. 712-723, 7 figs. Chemical and physicai 
analyses of siliceous rocks; photomicrographs 
of bricks manufactured in Martin furnaces. 


South Wales 


The Refractory Materials of South Wales, 
J. Allen Howe. Quarry, vol. 24, no. 263, Jan. 
1919, pp. 11-15. Geological characters of car- 
boniferous strata from which are obtained 
silica rocks, fireclays and dolomitic limestones. 
a before Refractories Section of Ceramic 

oc. 


Tests 


Standard Tests for Refractory Materials. 
Quarry, vol. 24, no. 263, Jan. 1919, pp. 19-20. 
Chemical analysis of fireclays, dolomite and 
magnesite; identification of various forms of 
silica in silica bricks; physical tests. Report 
of Committee on Standardization of Tests for 
pone at | Materials, Refractories Section, 
Ceramic Soc. 


Zirconia 


Zirconia —Its Possibilities in Metallurgy, 
Leopold Bradford. Foundry Trade J1., vol. 30, 
no. 203, Nov. 1918, pp. 596-597. yo 3 
occurrence, composition and uses; its appli- 
cation in refractory brick industry. 


MECHANICAL ENGINEERING 


REFRIGERATION 


Ammonia Compressors 


The Ammonia Compression Refrigerating 
System—XXVI, . S. Doan. Refrig. World, 
vol, 54, no. 1, Jan. 1919, pp. 33-34, 2 figs. 
Remarks on oil-cup scheme for external lubri- 
cation of open-type ammonia compressors. 

Capacity and Power Consumption of Am- 
monia Compressors, Charles H. Herter. Re- 
frig. World, vol. 54, no. 1, Jan. 1919, pp. 11- 
18, 1 fig. Graphs for the varying capacit 
and power consumption of compressors, at dif- 
ferent pressures, compared to 20 lb. and 185 
lb. as standard pressures. 


Ammonia Condensers 


Ammonia Condenser Data, Henry Torrance. 
Power, vol. 49, no. 3, Jan. 21, 1919, pp. 106- 
109, 6 figs. Author shows that both flooded 
atmospheric and flooded injector types of con- 
densers are wrong in theory and practice. 
From July Jl. of Am. Soc. Refrig. Engrs. 


Ammonia Recovery 


Effects of Ammonia Recovery, T. B. Smith. 
Gas. Jl., vol. 144, no. 2902, Dec. 24, 1918, pp. 
661-662. Comparison of the effects of the di- 
rect and the indirect processes upon the work- 
ing of other parts of plant. 


Export Business 


The Trend of the Foreign Situation, L. W. 
Alwyn-Schmidt. Refrig. World, vol. 54, no. 1, 
Jan. 1919, 4 . 21-22 and 32. ints to refrig- 
erating-machine manufacturers as to future 
of — business and necessity for immediate 
action. 


Freezing Tanks 


Care and Maintenance of Freezing Tanks, 
F. L. Brewer. Ice and Refrigeration, vol. 
56, no, 1, Jan. 1919, pp. 41-42. ow to lower 
cost of freezing tank ; erecting and insulating 
tank; causes of leakage in sides and corners. 
ne before Nat, ssn. Practical Refrig. 


grs. 

History 
The Growth and Histo of Refrigeration, 
James F. Patton. Power House, vol, 11, no. 


12, Dec, 1918, pp. 351-353, 5 figs, ‘Depend- 
ence of cities, battleships and armies in field 
on refrigerating plant. 


Ice Plants 


Building Ice Plant Efficiency, G. B. Bright. 
Ice & Refrig., vol. 56, no. 1, Jan. 1919, ope 
55-56. Tonnage and cost of manufacturing 
ice, 1904, 1908, 1918; changes necessary in 
steam plants to meet new conditions, 

Large Converted Steam-Driven Ice Plant. 
Ice & Refrig., vol. 56, no. 1, Jan. 1919, pp. 
63-65. Steam plant replaced by electric- 
power air-agitating system ; cost. 


Packing Industry 


Refrigeration in the Packing House Indus- 
try. Refrig. World, vol. 54, no, 1, Jan. 1919 
Pp. 14-16, 5 figs, Recent improvement an 
additions to equipment made at plant of Ar- 


mour Co., Hamilton, Can. 


Meat Packing in South America. Refrig. 
World, vol. 54, no. 1, Jan. 1919, pp. 23-24 
and 32. Data and comparisons o 


require- 


ments and capacity of meat-packing and 
freezing plants of various companies Ar- 
entina, Brazil, Paraguay, Uruguay and Co- 


umbia. 


See also INDUSTRIAL TECHNOLOGY, Am- 
monia, 


RESEARCH 


Chemical Research 


Address by Charles Frederick Juritz. South 
African Jl, Sci., vol. 15, no. 1, Aug. 1918, pp. 
1-80. Exhortation to establish che 
search stations. Position of science in the 
present age; its use and abuse; its part in 
the war; industrial potentialities in advance- 
ment of chemistry. Presidential address 
be a of South African Assn. for Advancement 
of Sc 


Industrial Research 


Science and inGustry, J. C. Fields. Can. 
ae. vol. 36, no. 2, Jan, 9, 1919, pp. 133- 
135. _ What Britain, United’ States, nce 
and Japan are doing in industrial research. 
Results being obtained by manufacturers, 


Switzerland 


Crqpaiaation for Public Welfare in Switzer- 
land Based on Scientific Research at the Fed- 
eral University. zur Foerderung 
Schweizerischer Vol irtschaft durch Wissen- 
schaftliche tg er Eidgenoessischen 
Hochschule), Schweizerische Bauzeitung, Zu- 
rich, vol. 73, no. 1, Jan. 4, 1919, pp. 1-2. 
Swiss engineers are raising a d of at least 
600,000 francs with which to 
searches of the Federal University with the 
object of assisting Switzerland practice 
greater economy and efficiency in national 
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life than in the pet. and to help the country 
in overcoming the losses suffered during the 
war. The present article describes the or- 
ganization and its constitution. 


STANDARDS AND STANDARDIZATION 


S. A. E. Standards 


S. A. E, Standardization Work in 1918. 
Automot’ve Industries, vol. 40, no. an. 
16, 1919, | pp. 158-171, 31 figs, ‘Tables of 
new standards put on record, mainly relating 
to aeronautical, motorcycle and marine work. 


Tires for Motor Cars 


New Standard List of Pneumatic Tire Sizes. 
Automotive Industries, vol. 40, no. 3, Jan. 16, 
1919, pp. 172-174, 21 figs. ollection of re- 
cently adopted S. A. E, standards and recom- 
mended practices relating to tires and rims. 


STEAM ENGINEERING 


Boilers 


Espujols Inexplosible and Demountable 
Boiler (Générateur de vapeur inexplosible dé- 
montable, syst®me ok at ote énie Civil, 
vol. 73, no. 23, Dec. 7, 1918, p, 455, 2 figs. 
Inclination of tubes and other arrangements 
contribute to facilitate active circulation of 
water and steam, thus protecting boiler and 
increasing its efficiency. 


Feeding and Circulating the Water in 
Steam Boilers, John Watson. Jl. Am. 
Naval - vol. 30, no, 4, Nov. 1918, pp. 
834-838, figs. Review of adaptation of 
various appliances. Abstract of Re 

Inst. Marine Engineers, From Sh 
Shipping Rec. 

The Waste Heat Boiler as Practical Steps 
in Fuel Conservation, H. D. Baylor. Concre 
aes Mill Section, vol. 14, no. 1, Jan. 1919, 
pp. 5-6, fig. Comparative taken on 

o cement kilns 10x 150 ft., dry process, 
using coal as fuel, before and after installa- 
tion of waste-heat boilers, Paper presented 
before Portland Cement Assn. 


Condensers 


The Steam Condenser, Victor J. Azbe. 
Power Plant Eng., vol, no. 3, Feb. 1, 
1919, Pp. 145-158, 4 figs. Gain by condens- 
ing, influencing conditions, cleaning tubes, 
cooling water systems. 


Superheat 
Determination of Su 


r before 
pbuilding 


rheating Surface, C. 
H. Baker. Power, vol. 49, no. 3, Jan. 21, 
1919, pp. 86-89, 4 figs. Author gives charts 
showing relationship between superheat and 
factors that influence it. 


Turbine Governors 


Steam Turbine Governors, J. Hiumpbzere. 
Iron & Coal Trades Rev., vol. 97, no. 2650, 
Dec. 13, 1918, pp. 661-662, 5 figs. Discussion 
of several types. 


Turbines 


—_ Rateau Marine Geared Turbines. 
Ji. Am. Soc. Naval B ., vol, 30, no. 4, 
Nov. 1918, B . 842-849 figs. Arrangement 
of 2500-shaft-hp. turbine set and double-re- 
duction gearing at works of British Westing- 
house Co. From Engineer. 


A New Theory of the Steam Turbine, Har- 
old Medway Martin. Mechanical Engineering, 
vol. 41, no. 2, Feb. 1919, pp. 150-154, 3 figs. 
Theory is based on assumption that steam is 
never in thermal equilibrium until condenser 
= attained, Abstract of serial in Engineer- 
ng. 

Steam Leakage in Dummies of the Lung- 
strom Type. Engineering, vol. 107, no. 276 
Jan. 3, 1919, pp. 1-3, 2 figs, Comparison o 
the results obtained by the use of a formula 
with step by step calculations of the dis- 
charge through a labyrinth using the precise 
formula given by Professor Callendar. 

Steam Turbine Progress and Possibilities. 
Am. Drop Forger, vol. 4, no. . . 1918, 
p. 495-497, 5 figs. Higher boiler pressures. 
ntermediate steam reheating in large multi- 
eet machines. Feedwater heating. 

conomy to be expected from extended use 
of economizer. 


Historical Development of the Steam Tur- 
bine—II. Power House, vol. 11, no. 12, Dec. 
1918, pp. 346-349, 12 figs. Growth in size of 
turbo-generator units in recent years. 

Operation of Steam Turbines, J. Humph- 
Bis, "Se. “Sone ph. aSbaSE, 4° ae 
Deals with Parsons turbine. E 

Land and Marine Steam Turbines. Engi- 
nore vol. 106, no. 27ye, Dec. 18, 1918, pp. 
674-675, 13 figs. Illustrations of details and 
brief description of steam turbines constructed 
by the Atlas Engineering Co., Copenhagen. 

45,000 kw. Cross-Compound Steam Turbine. 
Blec. News, vol. 27, no. 24, Dec. 15, 1918, pp. 
24-27, 4 figs. Unit consists of separate high: 
and low-pressure elements, each coupled di- 
rectly to its own generator. High pressure 
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THEY ENJOY A GOOD REPUTATION 


Maximum heat is absorbed by combined radia- 
tion and absorption. Circulation is ideal. 


There is nothing to get out of order. The Heine 
is virtually a ‘‘one-piece boiler.’’ 


Tubes are arranged for large heating surface per 


unit floor area. 


Permanently installed soot cleaner. 


For high overloads we place the lower baffle over 
the third row of tubes. 


Write for your copy of ‘‘Boiler Logic.’’ 


HEINE SAFETY BOILER CO. 


ST. LOUIS, MO. 


5321 Marcus Ave. 
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element is a single-flow, sepetion tape turbine 
running at 1800 r.p.m. and expanding to at- 
mosphere; low-pressure element is a double- 
flow turbine of same type, running at 1200 
r.p.m. and expanding to vacuum. 


TEXTILES 


Fabric Looms 


An Apparent Revolution in Fabric Looms. 
Flight, Dec. 26, 1918, pp. 1463-1464, 4 figs. 
New Trautvetter loom claimed to weave (auto 
and aero fabric) diagonal threads in two direc- 
tions as well as ordinary warp and weft. 


THERMODYNAMICS 


Heat Transmission 


The Transmission of Heat Through Heavy 
Building Materials. Engineering, vol. 106, no. 
2765, Dec. 27, 1918, pp. 735. From bulletin 
issued from University of London, University 
College, Department of Heating and Ventilat- 
ing Engineering, entitled Report of Research 
on Transmission of Heat Through Heavy 
Building Materials, by Arthur H. Barker and 
M. Kinoshita. 


WELDING 


Arc Welding 
Electric Arc Welding in Tank Construction, 


R. E. Wagner. Gen. Blec, Rev., vol. 21, no. 
12, Dec. 1918, pp. 899-911, 35 figs. Practice 
followed at Pittsfield works of neral Elec- 


tric Co. 

A Review of Electric Arc Welding, John A. 
Seede. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 881-886, 11 figs. Evolution of pres- 
ent practice of arc welding. 


Equipment Accessories Desirable in Blectric 
Are Welding. Elec. Ry. Jl., vol. 53, no. 
Jan. 11, 1919, pp. 93-95, 6 figs. Proper pro- 
tection of operator is essential and conven- 
iences added insure better workmanship. 
From 1918 report of committee of Assn. of 
Ry. Elec. Engrs. 

Notes on Regulations for Are Welding, H. 
M. Sayers. Elecn., vol. 81, no, 2118, Dec. 20, 
1918, pp. 715-717. Abstract of paper with dis- 
cussion before the Institution of Electrical 
Engineers, Dec. 1918 


Arc-Welding Systems, Otis Allen Kenyon. 
Slec. Wid., vol. 73, no. 4, Jan. 25, 9, pp. 
167-171, 10 figs. Welding system discussed 
in a broad way, showing advantages and spe- 
cial usefulness of each method. 


Cutting of Metals 


The Cutting of Iron and Steel by Oxygen— 

X, M. R. Amedeo. Acetylene & Welding J1., 
vol. 15, no. 182, Nov. 1918, pp. 199-200. Cost 
of cutting. Translated by a member of the 
Union de la Soudure Autogene. 


Inspection 

Inspection of Metallic Electrode Arc Welds, 
O. S. Escholz. Am. Mach., vol. 50, no. 5, Jan. 
30, 1919, pp. 215-217, 6 figs. Outlines the 
methods for satisfactory inspection tests. 

Determining the Characteristics of Metallic- 
Electrode Arc Welds, O. 8. Escholz. Elec. Ry. 
Jl1., vol. 53, no. 6, Feb. 8, 1919, bp. 280-282, 
3 figs. By testing and inspection of the welds 
a reliable indication of their soundness may 
be obtained. 


Lead 
The Autogenous Welding of Lead, V. P. 
Rosenberg. Acetylene & Welding Jl., vol. 15, 
no. 182, Nov. 1918, pp. 205-206, 2 figs. Power 
of blowpipe. (To be continued.) 
Lloyd’s Tests 


Lloyd’s Experiments on —_ oe | Welded 
Joints, H. Jasper Cox. Gen. Blec. Rev., vol. 
21, no. 12, Dec. 1918, pp. 864-870, 15 figs. 
Nature and description of experiments; sum- 
mary of experimental results. 


Oxy-Acetylene 
The Oxy-Acetylene Flame and Blowpipe Effi- 
ciency, rthur Stephenson. Acetylene & 
Welding Jl., vol. 15, no. 182, Nov. 1918, pp. 
194-196, and (discussion) pp. 196-198, 5 figs. 
Diagram giving length of luminous cone in 
mm. for respective consumption of acetylene 
in litres per hour; graph showing diversi 
in acetylene consumption as specified by vari- 
ous makers for welding iron and steel; blow- 
ipe movements. Paper before British Acety- 
ene & Welding Assn. Also ‘abstracted in 
Jl. Acetylene Welding, vol. 2, no. 7, Jan. 1919, 
pp. 338-344, 


Rail Joints 
New Type of Blectrically Welded Joint Suc- 
cessful. Blec. Ry. Jl., vol. 53, no. 4, Jan. 25, 
1919, bp. 182-183, 8 figs. Process used at St. 
Louis 1 


ieved to eliminate cracking of rail 
around joint ; applicable to new and Sid track. 


MECHANICAL ENGINEERING 


Railroad Shops 


Oxy-Acetylene and Blectric Welding, A. F. 
Dyer. Welding Engr., vol. 4, no. 1, Jan. 1919, 
pp. 45-46. Application of these processes at 
Grand Trunk railway shops. 


Spot Welding 


Research in Spot Welding of Heavy Plates, 
W. L. Merrill. Gen. Elec. Rev., vol. 21, no. 
12, Dec. 1918, pp. 919-922, 7 figs. EXxperi- 
ents pointing to new and enlarged field for 
spot welding. 


ys Welding and Some of Its ——_ 
to Ship Construction, H. A. Winne. n. Blec. 
Rev., vol. 21, no. 12, Dec. 1918, pp. 923-927, 
6 figs. Advantages of spot welding over rivet- 
ing with respect to strength, time and labor; 
limitations of spot welding. 


Thermit 


Modern Welding and Cutting, Ethan Viall. 
Am. Mach., vol. 50, no. 6, Feb. 6, 1919, pp. 
243-248, 6 figs. Thermit welding: its history, 
nature and uses, First article. 

See also RAILROAD ENGINEERING, Shops 
(Welding); MARINE ENGINEERING, Ships 
(Welded Ships) ; Yards (Welding) 


VARIA 


Inspection and Theory of Probability 


Application of the Theory of panes to 
the Matter of Inspection (Sull’ applicazione 
del calcolo delle probabilita ad una im 
tante categoria di collandi), U. Bordoni, 
L’Elettrotecnica, vol. 5, no. 30, Oct. 25, 1918, 
pp. 422-430, 8 figs. Mathematical analysis 
of the problem: what can be asserted of the 
properties of a number of objects after having 
examined and tested a determined percentage 
of the total number. 


Silo Granaries 


The Equipment of Silo Granaries, R. A. Sid- 
ley. Elecn., vol. 82, no. 2121, Jan. 10, 1919, 
pp. 68-73, 13 figs. General operations carried 
out ina silo granary. 


Tanks, Storage 


Round Storage Tanks for Liquids, H. Bisert. 
Monthly Jl. Engrs. Club of Baltimore, vol. 7, 
no. 8, Feb. 1919, pp. 155-168, 6 figs. Design 
formule and calculations. 








Electrical 
Engineering 


ELECTROCHEMISTRY 


Electrolytic Cell 


Influence of a Magnetic Field and of a 
Mechanical Agitation of Electrolyte on the 
Potential Difference at the Terminals of an 
Electrolytic Cell (Influence d’un champ mag- 
netique et d’une agitation mécanique du bain 
sur la difference de potential aux bornes d’une 
cuve électrolytique), Toshikozu Mashimo. Re- 
vue Générale de l’Electricité, vol. 5, no. 1, 
Jan. 4, 1919, pp. 17-18. Experiments with 
platinum electrodes in semi-normal solutions 
of iron chloride. From Memoirs of the Col- 
lege of Science, Kyoto no Univ., vol. 
2, no. 6, Oct. 1917, pp. 341-347. 


Storage Batteries 


Hypothesis Concerning the Action of the 
Foss ve Plate in a Lead Storage Battery 
oe sur le fonctionnement de la 
fee négative de l’accumulateur au plomb), 

. Féry. Industrie we ear 27, no. 
636, Dec. 25, 1918, pp. 467-468. xperiments 
with litharge and platinum and electrodes 
lead author to believe that negative electrode 
passes to Pbe SO, during discharge. 


ELECTRODEPOSITION 


Nickel Plating of Cast Iron 


Depositing Nickel on Cast Iron from a Hot 
Electrolyte, Roay F. Clark. Metal Rec. & 
Electroplater, vol. 4, no. 11, Dec, 1918, pp. 
401-402. Results achieved by plater on shears 
and scissors with data extending over long 
period; advantages of hot process. 


Silver and Gold Refining 


meee Silver and Gold Refin at 
Perth Amboy, N. J., Geo. G. Griswold. en. 
rg & Am. es , Soc., “3 ., } 
. advance copy. ri, / wnt, 
Refining silver bull ok by Moebtus rocess ot 


works of Am, Smelting & Refining Co.; Wohl- 
will plant for electrolytically refining gold 
bullion and recovering m it platinum and 


palladium. 
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ELECTROPHYSICS 


Alternating Currents 


Mean Power and Power Factor in a Non- 
Sinusoidal Alternating-Current Circuit (De 
la puissance moyenne et du facteur de puis- 
sance dans un circuit 4 courants alternatifs 
non sinusoidaux), H. Pécheux. Revue Génér- 
ale de l’Electricité, vol. 4, no, 22, Nov. 30, 
1918, pp. 813-816, 2 figs. Calculation of cos ¢ 
from oscillographic records. Method followed 
for determining non-sinusoidal electromotive 
eg Be the one published in R. G. E., Feb. 


Cable, Armored, Resistance of 


Effective Resistance and Reactance of a 
Three-Phase Armored Cable to Current Har- 
monics (Sur la résistance et la réactance ef- 
fectives d’un cable armé triphasé pour les 
harmoniques du courant), R. Swyngedauw. 
Revue Générale de l’Eléctricité, vol. 5, no. 1, 
Jan. 4, 1919, pp. 16-17. Deduces from re- 
sults of experiments that for third harmonic 
of fundamental frequency 50 per sec, resist- 
ance is comprised between 0.67 and 0.78 ohm 
per km., and reactance between 0.45 and 0.56 
ohm. per km. 


Long Conductors 


Some Experiments with Long_ Electrical 
Conductors, John H. Morecroft. Elecn., vol. 
81, no. 2116, Dec. 6, 1918, pp. 658-660, 7 figs. 
From paper before Inst. of Radio Engrs. 


Long-Line Phenomena 


Long Line Phenomena and Vector Locus 
Diagrams, Edy Velander. Elec, World, vol. 
73, no. 5, Feb. 1, 1919, Pp. 212-216, 12 figs. 
Long-line transmission problems may be read- 
ily solved by the use of rigorous hyperbolic 
equations of very simple form; an anlysis of 
equations of this form with vector diagrams 
for graphical interpretation. 


Parallel Conductors 


Determination of the Resistance and. Impe- 
dance of Any Number of Parallel Conductors 
(Détermination de la résistance et de l’impé- 
dance d’un nombre quelconque de conducteurs 
associés en paralléles, P. de Bancarel. Revue 
Générale de l’Electricité, vol. 4, no. 26, Dec. 
28, 1918, pp. 989-990, 3 figs. Graphical proc- 
ess based on representation of resistances by 
trigonometric tangents. Simplification of 
method suggested by Haudié in Revue Géné- 
-_ de l’Electricité, vol. 3, Aug. 31, 1918, p. 


Paramagnetism 


The Quantum Theory of Paramagnetism 
(Zum Quantentheorie des ey smus), 
Fritz Reiche. Annalen der Physik, Leipzig, 
vol. 54, no. 22, 1917, pp. 401-436, 7 figs. Dis- 
cusses the kinetic theory of paramagnetism 
from the differential uations proposed by 
Jacobi, Hamilton, and Planck, and compares 
them with tests made by Kamerlingh Onnes 
and Oosterhuis. 


Quenched Sparks 


Processes Occurring in a Quenched Spark 
(Ueber die Vorgaenge in sogenannten Loesch- 
funken), V. Pieck. Annalen der Physik, vol. 

no. 19, pp, 197-244, 14 figs., 3 plates. 
Relates to electrical vibrations leading to 
shock, Experiments with various gases at 
different pressures and with magnesium elec- 
trodes. ynamic theory of quenched sparks. 
Ions and electrons. Tests at University of 
Goettingen. 


Short-Circuits 


Substation Short-Circuits R. F. 
Blec. Jl, vol. 16, no. 2, Feb. 1919, 
6 figs. Calculations to determine stresses to 
which oil circuit breakers, disconnecting 
switches, bus supports, etc., may be subjected 
in substations fed by parallel feeders at a 
time of short circuit. everal 7 exam- 
ples of special systems are selected. 


Transverse Magnetization 


The Influence of Transverse Magnetization 
on the Electrical Resistance of Tellurium 
(Ueber den Hinfluss transversaler Magneti- 
sierung auf den elektrischen Widerstand von 
Tellur), Bengt Beckman. Annalen der Phys- 
k, vol, 54, no. 19, 1917, pp. 182-196. Meas- 
urements given of the electrical resistance of 
rods of tellurium and other rare metals at 
various temperatures. 

See also MECHANICAL BNGINEZERING, 
Motor-Car Engineering (Spark Plugs) 


FURNACES 


Electrically Heated Ovens 


Blectrically-Heated Ovens. 
003, no. 3, Jan. 16, 1919, 
figs. Construction and opera 


Gooding. 
p. 61-65, 


Iron Age, vol. 
Pp. 188-189, 2 
on of enamel- 


ing ovens; efficiency of different es com- 
—& cy typ 
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Electric Arc Furnaces 


Abrasives, carbides and ferro-alloys are most efficiently 


produced in electric arc furnaces having close power input 
regulation. 
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The above chart shows why G-E control equipment gives 
the greatest output of alloys per kilowatt hour input and how 
ies : closely the power input to a large calcium carbide furnace was 
aaheppepescneen th regulated by a G-E automatic control equipment. Twelve of 
these regulators are now being installed in the great Nitrate 
Plant now under erection by the Air Nitrates Corporation. 





For further details consult the nearest local office of this 


company. District offices are listed below, local offices are in 
all large cities. 
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General Office: Schenectady, N. Y. District Offices in: 
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New York, N. Y. St. Louis, Mo. Denver, Colo. Philadelphia, Pa. 
Sales Offices in all Large Cities 
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Electrically-Heated Ovens. Metal Rec. & 
Electroplater, vol. 4, no. 11, Dec. 1918, pp 
395-396, 3 figs, Material for walls, insulation, 
floors; disadvantages of through metal; four 
general types; efficiency of the various forms. 


Metallurgical Furnaces 


Electric Furnace Developments, 
Iron & Coal Trades Rev., vol. 97, no. 2652, 
Dec. 27, 1918, PP. 719-722, 7 figs. Abstract 
of paper before Cleveland Inst. of Engrs. 


Apglication of the Electric Furnace to the 
Metallurgy of Iron and Its Alloys, H. Etchells. 
Elecn., vol, 81, no. 2119, Dec. a 18, pp. 
734-735, Abstract of peper read before the 
National Association o ndustrial Chemists, 
November, 1918. 


Electric Furnaces for Steel Foundry Work, 
W. E. Moore. Blast Furnace, vol. 7, no. 1 
Jan. 1919, pp. 76-77. Basic steel recom- 
mended on account of ssibility of working 
to closer phosphorus and sulphur limits, Ad- 
vocates furnace shell of large diameter with 
shallow bath. 


J, Bibby. 


Rennerfelt Furnace 


Developments in the Rennerfelt Furnace, 
H. A. De Fries and Jonas Hertenius, Iron 
Age, vol. 103, no, 3, Jan. 16, 1919, 4 - 
191, 1 fig. Important changes from original 
design; side electrodes now tilt; shape of 
shell is round. 


Small Furnaces 


Performance of Small 
Am. Drop Forger, vol. 4, no. 12, Dec. 1918, 
pp. 477-479, 9 figs. Operation and equipment 
of two-ton electric furnace installed at ni- 
chrome plant, 


Electric Furnace. 


GENERATING STATIONS 
Canada 


Statistical Analysis of the Central Electri- 
cal Station Situation of Canada. Contract 
Rec., vol. 33, no. 5, Jan, 29, 1919, pp. 88-92, 
7 figs. From data compiled by Dominion 
Water Power Branch of Department of the 
Interior, in cooperation with Bureau of Sta- 
tisties of Department of Trade and Commerce. 


Floating Station 


Floating Electric Power Station. 
ing, vol. 106, no. 2762, Dec. 6, 1918, pp, 644- 
645, 6 figs. _ Description of flatting power sta- 
tion built and operated during war for pro- 
viding current for variable conditions over- 
seas where mobility and convenience were of 
importance. 


Legal Liability 
Liability of Central Station Company for 
Failure of Electric Power, Chesla C. Bherlock. 
Elec. Rev., vol. 74, no. 6, Feb. 8, 1919, pp. 
216-217. Several decisions covering the ques- 
tion of power failure. both through negli- 


gence of employees of utility company a 
breach of contract. , 7 


Three-Phase-Two-Phase Type 


Features of Three-Phase-Two-Phase Gener- 
ating Station. Elec. Rev., vol. 74, no. 3. 
Jan. 18, 1919, pp. 85-88, 9 figs. Installation 
and operation features of Eastern Wisconsin 
Electric Co.'s Sheboygan plant. 


Engineer- 


GENERATORS AND MOTORS 


Asynchronous Motors 


Asynchronous Motor Diagram (Le diagramme 
des moteurs asynchrones), L. Lagron. Revue 
Générale de l’Electricité, vol. 4, no. 23, Dec. 7, 
1918, pp. 861--863, 1 fig. Indicates method of 
constructing diagram knowing only value of 
currents in short-circuit, their angular dis- 
placements and resistance of stator and rotor. 


Carbon Brushes 


Characteristics of Carbon Brusbes for Elec- 
trical Machinery, Warren C. Kalb. Power, 
vol. 49, no. 6, Feb. 11, 1919, pp. 202-204, 2 
-— Carrying capacities, contact drop, co- 
efficient of friction, abrasiveness and hardness 
of carbon brushes defined and methods for 
determining these characteristics explained. 


Cooling 


Cooling Electric Motors, D. A. Mossay. Col- 
liery Guardian. vol. 116, no. 3024, Dec. 13, 
1918, pp. 1239-1240, 6 figs. From paper be- 
fore Min. Inst. of Scotland. 

Air-Cooled Electrical Search Light (Di uno 
speciale dispositivo ad arco raffreddato per 
proiettori di luce), Virgilio Bellini. Elettro- 
tecnica, vol. 5, no. 21, July 25, 1918, pp. 286- 
287, 1 fig. Rotary positive carbon is cooled 


by air jet. 
Design 


The Advantages of Uniform Motor Design, 


James Burke. Elec. Wld., vol. 73, no. 4, Jan. 
25, 1919 pp. 172-175. From a_ paper the 
nie Power Club, Cleveland. Ohio, Janu- 
ary, 1915). . 


MECHANICAL ENGINEERING 


Dynamical Theory 


The Dynamical Theory of Electric Engines, 
Llewelyn B. Atkinson. Jl. Instn. Blec. Engrs., 
vol. 57, no. 277, Dec. 1918, pp. 1-26, 26 figs. 
Kelvin’s ideas concerning mechanical values 
of distributions of electricity, magnetism and 
galvanism; energy relations of electric and 
magnetic systems; constructive fundamental 
types of electric engines converting electric 
energy into mechanical work ; possible primary 
types of electric engines; engines converting 
mechanical work into electrical energy; com- 
bined generator and motor cycles; similarity 
between expressions for efficiencies of ideal 
electric engines and general form of expression 
for efficiency of a perfect heat engine. Tenth 
Kelvin Lecture. 


Induction Motors 


The Interchangeability of Induction Motors, 
Gordon Fox. Ry. Elec. Engr., vol. 10, no. 1, 
Jan. 1919, pp. 5-8, 4 figs. Indicates necessary 
alterations in windings which will adapt 
motors for use on currents of different fre 
quency and phase. 


Polyphase Induction Motor 


Diagram of Polyphase Induction Motors Tak- 
ing into Account Magnetic Saturation (Dia- 
gramme des moteurs polyphasés asynchrones 
tenant compte de la saturation magnétique), 
J. Berthenod. Revue Générale de 1’Electricité, 
vol. 4, no. 25, Dec. 21, 1918, pp. 941-946, 6 figs. 
The various fluxes are reduced to three, a com- 
mon flux and two others having leakages pro- 
portional to primary and secondary currents, 
respectively ; an approximate diagram is thus 
formed; another diagram is then developed 
p= pom takes into account actual operating con- 

tions. 


Power and Torque 


. Power and Torque in Electric Motors, Jus- 
tin Lebovici. Elec. Rev., vol. 74, nos. 4 and 
6, Jan. 25 and Feb. 8, 1919, pp. 134-136 and 
213-215, 18 figs. Articles discussing principles 
of different types of motors from a common 
standpoint; relations in single-phase induction 
and repulsion motors. 


Rebuilding Generators 


Rebuilding 25,000-kw. Generator, Thomas 
Wilson. Power, vol. 49, no. 3, Jan. 21, 1919, 
pp. 76-79, 11 figs. Account of rebuilding of 
generator of Commonwealth Edison Co., Chi- 
eago, which required upturning of 200-ton unit 
within space of its own foundation. 


Winding 
A New Graphic Method for Winding 
Schemes, L. Fleischmann. Elecn., vol. 81, no. 
2117, Dec. 13, 1918, pp. 689-690, 3 figs. Ab- 


stract of article in Elektrotechnische ‘Zeit- 
sehrift, No. 7, 1918. 


LIGHTING AND LAMP MANUFACTURE 


Colored Light 


Linking Science and Art in Lighting, M. 
Luckiesh. Elec. Rev., vol. 74, no. 1, Jan. 4, 
1919, pp. 14-15. Possibilities of colored light. 
(Fourth article.) 


Home Lighting 


Linking Science and Art in Lighting, M. 
Luckiesh. Elec. Rev., vol. 74, no. 5, Feb. 1, 
1919, PP. 171-173, 2 figs. Fifth of a series of 
we articles. The lighting of a middle-class 
ome. 


Light, Measurement of 


Photometric Apparatus for Measuring the 
Illuminating Value of Fluctuating Sources of 


High Candle Power. Gas Jl., vol. 144, no. 
2902, Dec. 24, 1918, p. 658, 3 figs. Tube 
photometer and supplementary flare photome- 


ter which permit measurements of detail re- 
vealing power in its relation to rapidly-burn- 
ing flares of great intensity. From presiden- 
tial address to Illum. Eng. Soc. 


MEASUREMENTS AND TESTS 


Boucherot Wheatstone Bridge 


On Boucherot’s Constant-Current Distribu- 
tions (Sur les distributions A intensité con- 
stante de M. Boucherot), Tr. Lalesco. Revue 
Générale de l'Electricité, vol. 4, no. 26, Dec. 
28, 1918, pp. 987-988, 3 figs. Shows that in 
Wheatstone-bridge arrangement for trans- 
forming constant-potential alternating current 
into one of constant intensity, it is not neces- 
sary that the four resistances be equal and 
operation may be secured by having two of 
= branches of equal resistance and opposite 
sign. 


Indicating Instruments, Hysteresis of 


The Determinateness of the Hysteresis of 
Indicating Instruments, F. J. Schlink. Jl. 
“Wash. Acad. Sci., vol. 9. no. 2, Jan. 19. 1919. 
pp, 38-45, 2 figs. Hysteresis determinations of 
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non-integrating mechanical measuring instru- 
ments uire no unusual care, and are fully 
reproducible. 


Magnet Testing 


Testing Permanent Magnets by Means of a 
Voltmeter. Elec. Wld., vol. 73, no. 6, Feb. 8, 
1919, pp. 267-268, 1 fig. ry pong may 
be devised by modifying a d’Arsonval type 
voltmeter ; descriptions of useful tests. 


Porcelain Insulators 


Photographic Study of Porcelain Insulators, 
Harold G. Tufty. lec. Wld., vol. 73, no. 6, 
Feb. 8, 1919, pp. 268-271, 3 figs. Polarized 
light employed in examination of thin sections 
of insulators some of which have been prop- 
erly fired while others were underfired and 
still others overfired; observations on used 
insulators. 


Railway Motor Testing 


Railway Motor Testing—II. Elec. Jl., vol. 
16, no. 2. Feb. 1919, pp. 76-79, 3 figs. Survey 
of practical methods accepted by operating 
companies. Armature testing of standard four- 
pole lap or two-circuit wound 500-volt railway 
motors. 


Resistance Measuring by Voltmeter 


On the Voltmeter Method of Measuring Re- 
sistances (Note sur la mesure d’une_résist- 
ance par la méthode du voltmétre), H. Pan- 
chon. Revue Générale de l’Electricité, vol. 4, 
no. 25, Dec. 25,:1918,- p. 972, 1 fig. In for- 
mula X= (E—U) R/U, RE is called K and 
expression reduced to (X + R) U=K. The 
graph presented gives X in terms of UJ. Dis- 
oe of Puget’s method in R. G. B. Aug. 31, 

8. 


Thermocouples and Pyrometers 


Checking Calibration of Thermocouples and 
Pyrometers. Elec. Rev., vol. 74, no. 2, Jan. 
11, 1919,.pp. 56-59, 6 figs. Sources of error 
in thermocouples, pyrometers and leads; meth- 
ods of testing works units against secondary 
and works standards; maintenance of stand- 
— apparatus recommended for carrying on 
work. 


Voltage Measurement 


The Measure of High Voltages by Means of 
Klingelfuss Sclerometer (La mesure des hautes 
voltages au moyen du sclérométre Klingel- 
fuss), Paul Joye. Archives des Sciences Phy- 
siques et Naturelles, vol. 46, Nov. 1918, pp. 
243-251. An independent third circuit is in- 
troduced in induction coil in space which sep- 
arates right and left portions of secondary 
winding: this circuit connected to a voltmeter 
is the sclerometer. 


Watt-Hour Meters 


Testing Single-Phase Watt-Hour 
Using a Rotating Standard, P. B. 5 
Power, vol. 49, nos. 4 and 5, Jan. 28 and Feb. 
4, 1919, pp. 118-121 and 168-171, 18 figs. 
Jan. 28: Considers meter used on distributing 
circuits and method of testing it, using an 
indicating watt-meter; Feb. 4: Construction 
of rotating standard watt-meter is described 
and application to testing single-phase watt- 
hour meters discussed. 

See also RAILROAD ENGINEERING, Street 
Railways (Tests) ; ELECTRICAL ENGINEER- 
ING, Transmission, Distribution, Control 
( Meters) 


Meters 


POWER APPLICATIONS 


Agriculture, Italy 


Application of Electricity to Agriculture in 
Italy (Applicazioni agricole dell’ elettricita 
con riferimento speciale alle, condizioni dell’ 
Arzo Romano), D’Escani Alessandro, Annali 
d’Ingegneria e d’Architettura, year 33, no. 21, 
Nov. 1, 1918, pp. 330-332. Discusses necessity 
for wider application of electricity to agricul- 
ture, especially for ploughing, threshing, press- 
ing hay and straw, and for pumping water 
for irrigation purposes. 


Coal Mines 


The Electric Installations of the Coal Mines 
in Blackhali, England (Les installations élec- 
triques des charbonnages de Blackhall, Angle- 
terre). Génie Civil, vol. 74, no. 1, Jan. 4, 
1919, pp. 1-4, 6 figs. 


Shop Motors 


Light, Electricity and the Shop, C. E. Cle- 
well. Am. Mach., vol. 50, no. 4, Jan. 23, 1919. 
pp. 163-167. 11 figs. Motors for drilling and 
boring machines. 


Steel-Mill Drives 


Electric Steel’ Mill Drive Developments, 
Brent Wiley. Blast Furnace, vol. 7, no. 1, 
Jan. 1919, pp. 35-37, 5 figs. Consideration 
given to standardization; variation in mill 


schedule permitted by flexibility of a 
an¢ 


drive; temdency toward central 


station 
60-cycle apparatus. 
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Through the employment of a GTD Limit Gaging System, 
during the process of manufacture, the percentage of off-size 


parts reaching the final inspection stage is reduced to a 
minimum. 





By gaging the parts as they are made it is possible to keep 
the production steady, and the product to size, with a very 
small amount of scrap. 


The use of Limit Gages is the one factor absolutely essential 
to the quantity production of interchangeable parts. 


If you make a standard product— 
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Electrically-Driven Plate Mills, G. E. Stoltz. 
Elec. Jl., vol. 16, no. 2, Feb. 1919, pp. 68-73, 
10 figs. a steel mill drives; torque 
curves of induction motor at various r.p.m. 
rolling plate from slab; graphic chart of load 
on a 90-in. plate mill; power consumption. 
Paper read before Phila. Section Assn. Iron & 
Steel Elec. Engrs. 

Modern G. E. Electric Steel Mill Drives. 
Blast Furnace, vol. 7, no. 1, Jan. 1919, p. 37. 
Blectric drive operating 1200-ton hydraulic 
bloom shear with rapid acceleration and re- 
tardation and distance control. 


POWER GENERATION 


Hydroelectric Plants 


See Power Generation, MECHANICAL ENGI- 
NEERING. 

See also MARINE ENGINEERING, Ships 
(Electrical Installation Work; Electric Pro- 
pulsion) ; ORGANIZATION AND MANAGE- 
MENT, Transportation (Electric Trucks) 


STANDARDS 


Aluminum Conductors, Standards for 


Proposed Specifications for Aluminum Hlec- 
trical Conductors (Project de conditions de 
réception des conducteurs d’électricité en 
aluminum). Revue Générale de 1’Electricité, 
vol. 4, no. 24, Dec. 24, 1918, Pp. 931-933. 
Preliminary report submitted to l’Union des 
Syndicats by one of their sub-committees. Re- 
port comprises chemical definition, mechanical 
resistance, modulus of elasticity, flexibility, 
coefficient of expansion and electrical conduc- 
tivity of aluminum. 


Current and Potential Standards 


A New Standard of Current and Potential, 
Chester T. Allcutt. Elecn., vol. 81, no. 2117, 
Dec. 13, 1918, pp. 684-685, 6 figs. Abstract 
of paper before the American Institute of 
Electrical Engineers. 


Standardization Division in Plants 


Standardization Division in a Plant Manu- 
facturing Electrical Material Ne oman me 
d'un service d’études des normalisations dans 
une usine de constructions électriques), J. 
Fiévez. Revue Générale de l’Electricité, vol. 
4, no. 25, Dec. 21, 1918, pp. 975-978, 1 fig. 
Suggests division, under direction of technical 
department, to study selection of standards 
that will meet all conditions which may be 
required by public. Functions of proposed 
division and its relation to various other de- 
partments are outlined. 


Wave-Shape Standards 


Review of Work of Sub-Committee on Wave 
Shape Standard of the Standards Committee, 
Harold 8. Osborne. Proc. Am. Inst. Elec. 
Engrs., vol. 38, no. 1, Jan. 1919, pp. 1-28, 12 
figs. Recommends that for the present the 10 
per cent deviation rule should be retained and 
that trial use should be made of a supplemen- 
tary wave-shape factor, based on the relation 
between voltage wave shape and interfering 
effect in telephone circuits when power and 
telephone lines parallel each other. 


TELEGRAPHY AND TELEPHONY 


Cables, Fault Location in 


A Useful Arrangement of the Murray Loop 
Test, L. J. Sell. Post Office Elec. Engrs. Jl., 
vol. 2, pt. 4, Jan. 1919, pp. 225-228, 3 figs. 
Applicable in case of cable fault when some 
wires only are seriously affected and a good 
wire of same gage and length as faulty wires 
is available. 

Fault Location Tests, J. B. Salmon. 
Office Elec. Engrs. Jl., vol. 2, pt. 4, Jan. 1919, 
pp. 215-224, 5 figs. Examination of difficulties 
ncidental with location of cable faults by 
Varley and Murray loop tests, Anderson and 
Kennelly —— test and Blavier test. Condi- 
= which each of these tests is most 
suitable. 


Central Battery System Telephones 


Note on the C. B. S. Telephone System. 
Post Office Elec. Engrs. Jl., vol. 2, pt. 4, Jan. 
1919, pp. 197-203, 6 figs. Essential features 
of central battery system and comparison with 
present signaling system; study of main char- 
acteristics desirable in an exchange designed 
for local battery talking and automatic calling 
and clearing. ; 


Multiplex Telegraphy 


Modus Operandi of Multiplex Telegraphy. 
Blec. Rev., vol. 74, no. 2, Jan. 11, 1919, pp. 
49-51, 6 figs. Further details concerning prin- 
ciples and application of recently developed 
system of multiplex Lm ge pF - telegraphy ; 
equipment and operation of ashington-Pitts. 
burgh circuit. 


Multiplex Telephony 


New Multiplex System of Tutephong. 
World, vol. 73, no. 1, Jan. 4, 19 


Post 


Elec. 
9, pp. 11-13, 


MECHANICAL ENGINEERING 


5 figs. System developed to increase manifold 
the message-carrying capacity of long-distance 
telephone and telegraph wires; suggestive 
value of earlier undertakings in this field. 


Phanoplex 


Phanoplex Telegraphy (in Japanese), Y. Fu- 
ag Ogee Gakkwai Zasshi, no. 364, Nov. 


Quadruplex Telegraphy 


Morse Quadruplex Working. Post Office 
Elec. Engrs. Jl., vol. 2, pt. 4, Jan. 1919, pp. 
209-214, 2 figs. Discusses conditions under 
which stable quadruplex working on aerial 
wires may be contained at all times. 


Radio Telephony 


Some Aspects of Radio Telephony in Japan, 
Eitaro Yokoyama. Wireless World, vol. 6, no. 
70, Jan. 1919, pp. 569-574, 8 figs. Experi- 
ments on influence of electrode materials on 
discharge and of supply voltage on operation 
of discharger; static frequency transformer of 
T. Kujirai (Concluded). From Proc. Inst. 
Radio Engrs. 


The Vision of a Scientist. 


Wireless World, 
vol. 6, no. 70, Jan. 1919, 


p. 554-57. Remark- 
able forecasts of Sir William Crooks on wire- 
ee: From Fortnightly Rev., Feb. 
1892. 


Sounder Silencers 


Sounder Silences, R, T. =, Post Office 
Blec. Engrs. Jl., vol. 2, pt. 4, Jan. 1919, pp. 
206-208, 2 figs. Modification of departmental 
relay no. 1000A so as to cause bell to ring 
when distant station holds down key for 
period of about ten seconds. 


Telephone Circuits, Loaded 


A Graphical Method of Calculating the At- 
tenuation Constant of Loaded Telephone Cir- 
cuits, E. S. Ritter. Post Office Elec. Engrs. 


Jl. vol. 2, pt. 4, Jan. 1919, pp. 187-196, 3 figs. 


Applicable only to loaded lines, including open 
we aerial lines, underground and submarine 
cable. 


Vacuum Tubes 


The Development of the Vacuum Valve. Jl. 
Elec., vol. 42, no. 1, Jan. 1, 1919, pp. 20-22, 
8 figs. Manufacturing details; uses in the 
war; importance in wireless telephony. 


Developments in Radio Apparatus, George 
O. Squier. Elec. World., vol. 73, no. 3, Jan. 
18, 1919, pp. 129-130. Application to radio 
communication of vacuum tube ; improvements 
during war; airplane radio-telephone and 
radio-telegraph sets. From lecture before 
A. I, E. E. on Aeronautics in the United 
States from the Beginning of the War to the 
Present Time. 

Theory of the Electric Oscillations in Vac- 
uum Tubes (in Japanese), Y. Nozuki. Denki 
Gakkwai Zasshi, no. 365, Dec. 10, 1918. 

See also ELECTRICAL ENGINEERING, 
Electrophysics (Quenched Sparks) 


TRANSFORMERS, CONVERTERS, 
FREQUENCY CHANGERS 


Charts _ 


Formule and Charts Relative to the Work- 
ing under Load of Industrial Transformers 
(Poruuaies et abaques relatifs au fonctionne- 
ment en charge des transformateurs indus- 
triels), L. Dubar. Revue Générale de 1’Elec- 
tricité, vol. 4, no, 22, Nov. 30, 1918, pp. 817- 
821, 7 figs. Output and voltage drop at vari- 
ous loads and with different angular displace- 
ments, obtained from construction data and 
test results. 


Electric-Furnace Transformers 


High Intensity Transformers for Electric 
Furnaces (Etude sur le calcul de transform- 
ateurs & forte intensité pour fours elec- 
triques), R. Jacquot. Revue Générale de 
l’Electricité, vol. 4, no. 17, Oct. 26, 1918, pp. 
602-617, 2 figs. Classification of transformers 
used in electrometallurgy; their respective 
losses and cost. 


Oils 


Some Characteristics of Transformer Oils, 
O. H. Eschholz. Elec. J1., vol. 16, no. 2, Feb. 
1919, pp. 74-76, 2 figs. ‘Test’ figures compar- 
ing ‘vapor pressures of transformer oil with 
those of liquids of well-known characteristics. 


Starting Current 


Calculation of Starting Current in A. C. 
Transformers for Electric ‘Traction (Der 
Einschaltstrom von Wechselstrom-Transform- 
atoren fuer die elektrische Traktion), W. 
Kummer. Schweiz. Bauzeitung, vol. 72, no. 
24, Dec. 14, 1918, p. 233, abstracted from 
M. Vidmar’s article in Elektrotechnik & 
Maschinenbau, 1918, p. 273. Gives formule 
for calculating the resistance capacity of idle 
transformers. 
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TRANSMISSION, DISTRIBUTION, 
CONTROL 


Cables, High Tension ; 

Experimental Investigation of High-Tension 
Cables, Tsunezo Hada. Denki Gakkwai Zasshi, 
no. 364, Nov. 10, 1918, 27 pp. 15 figs. 
tablishes as result of experiments that in a 
strand cable the minimum potential gradient 
or the maximum breakdown voltage is practi- 
cally at position where D/2h = e, as in case of 
a single-core concentric cable. 


Distribution Problems 
Chairman’s Ad- 


North-Eastern Centre: 
dress, A. P. Pyne. Jl. Instn. Elec. = vol, - 
57, no. 277, Dee. 1918, pp. 35-40. uestion 
of generating electricity in bulk and its dis- 
tribution over wide areas. 


Insulators, Line 


An Operating View of High-Tension Insula- 
tors, P. Ackerman. Elec. orld, vol. 73, no. 
3, Jan. 18, 1919, pp. 116-119, 4 figs. Severe 
ouens conditions that have caused failure 
of line insulators; later designs of pin and 
suspension types promise to solve insulator 
problem for some years to come. 


i weg - of Theory and Practice to the 
Design of Transmission Line Insulators, 

I. Gilchrest and T. A. Klinefelter. Elec. JL, 
vol. 16, no, 1, Jan. 1919, pp. 8-16, 28 figs. 
Laboratory tests of various new designs and 
comparison of these designs with those now in 
commercial use. 


Line Poles 
When a Line Pole Needs a Guy, Charles R. 
Harte. Elec, Ry. Jl., vol. 53, no. 3, Jan. 18, 


1919, pp. 139-142, 7 ~ % ummary of ex- 
perience of telephone and power companies as 


guide to electric-railway transmission-line 
construction. 
Meters 


Notes on Demand Meters, H. W. Richard- 
son. Elec. World, vol. 73, no, 5. Feb. 1, 1919, 
pp. 219-222, 2 figs. Indicating demand meters 
for small and recording or curve-drawing 
meters for larger installations; principles 
upon which modern demand meters operate. 


Phase Conversion 


The Supply of Single-Phase Power from 
Three-Phase Systems, iles Walker. Blecn., 
vol. 81, no, 2117, Dec. 13, 1918, pp. 682-684, 
5 figs. Abstract of paper before the Institu- 
tion of Electrical Engineers. 


Power Conductors 


Arrangement of Power Conductors. Ji. 
Elec., vol. 42, no, 2, Jan. 15, 1919, pp. 72-74, 
9 figs. Recommendations for spacing of power 
lines as made by Cal. Committee on Inductive 
Interference. es and comparisons given 
apply to non-transposed circuits; comparisons 
of different configurations hold also for trans- 
poet circuits, provided circuits are transposed 
dentically. 


Power Control 


The Control of Large Amounts of Power, E. 
B. Wedmore, Power House, vol. 11, no, 12, 
Dec. 1918, pp. 363-367, 5 figs. Limitation by 
sectionalizing and employment of feeder or 
busbar reactances. Paper before Instn. Elec. 
Engrs. (To be continued.) 


Power Factor 


Improving Power Factor by Use of Synchro- 
nous Motors (Emploi des moteurs synchrones 
need ameliorer le facteur de puissance), Paul 

ieunier. Revue Générale de 1l’Eléctricité, 
vol. 5, no. 1, Jan. 4, 1919, pp. 3-16, 5 figs. 
Investigation of the nature and the proper- 
ties of surface represented by general equa- 
tion y= + V1 — 2? — @z, which is a modifica- 
tion of expression S/R=sin ¢@1— cos di tan 
de (R. G. E., vol. 4, Nov, 23; 1918, pp. 771- 

8), where S is current in quadrature sup- 
plied by synchronous motor, current with- 
out synchronous motor, and dg: and @2 phase 
angles before and after introduction of syn- 
chronous motor respectively; former equation 
is obtained by making S/R=y, z=cos 1, 
and #—tan @e. 





Power Transmission 


Latest Developments in the Electric Trans- 
mission of Power, P . Lincoln. Jl. Cleve- 
land Eng. Soc., vol. 11, no. 3, Nov. 1918, pp. 
153-159 and (discussion) pp. 159-161. Limi- 
tation of direct-current transmission; early 
experiments in transmission by alternating 
current; Tesla’s patents in 1889; Mershon’s 
first observations of corona een the 
40,000-volt installation at Telluride Power 
Co.; recent discoveries concerning nature of 
coronas. 


Relays . 


The Orling Jet Relay (Le relais Orling & 
jet), J. Pomey. Revue Générale de 1’Electri- 
cité, vol. 4, no. 24, Dec. 14, 1918, pp. 899-900, 
2 figs. Usage in extensive cable lines of re- 
lays constructed on electrocapillary principles, 








ADVERTISING SECTION 


The Hartness Flat Turret Lathe with cross-sliding head is made in two sizes, and may be 
furnished with an equipment of tools for either bar work or chuck work, or a double equipment 


for both bar and chuck work. 


The smaller machine is called the 214 x 24-inch, and when equipped with the automatic 
die outfit of tools it turns nearly every conceivable shape from the bar, up to 2)4 inches diameter 
and 24 inches of length. On chuck work its capacity is 1214 inches diameter or less. 


The 3 x 36-inch size handles bars of stock up to 3 inches in diameter, turning pieces up to 


36 inches in length. 


It may also be equipped for chuck work up to 14% inches in diameter. 


SPECIAL FEATURES 


The Original Flat Turret 


The Flat Turret was put on the market in 
1891. Over twelve thousand (12,000) ma- 
chines equipped with them have been built 
and sold since, to the great satisfaction of the 
users. A large, steady tool clamping surface, 
a circular gib holding the turret down clear 
around its periphery, a locking pin directly 
under the cutting point of the tool—all these 
features combined to set a new standard of 
output, accuracy and range of work in turret 
lathe practice. 

The unique set of tools employed covered at 
one leap the evolution from the old-fashioned 
“screw machine” to the modern turret lathe. 
It enabled the turret lathe to practically dis- 
place the engine lathe on bar, shaft and stud 
work. 


The Cross-Sliding Head 


This feature, introduced in 1903, still 
further extended the field of the turret 
lathe, making it the standard machine for 
most chuck work of moderate size. The 
Cross-Sliding Head has three advantages: 
(1) It offers a cross-sliding motion, gibbed 
directly and securely to the bed. There is 
no piling of slide on slide, no narrow bearing 
foundation for a lofty superstructure of slide, 
tool holder and tool. (2) It permits the cross 
feed to be applied to every tool on the turret 
if necessary. (3) By allowing a cross ad- 
justment to every tool, complicated and 
costly special tools are minimized. The 
regular outfit covers all regular work. The 
design is so stable that the era type of 
holder is seldom needed. 


JONES, & LAMSON MACHINE COMPANY 
SPRINGFIELD, VERMONT, U. S. A. 
109 Queen Victoria Street, London, E. C. 


France, Spain and Belgium: 
Holland: 


F. Auberty & Co., 91 Rue de Maubeuge, Paris 
Spliethoff, Beeuwkes & Co., Rotterdam 
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Substations 


Automatic Substations on the North Shore 
Line, Charles H. Jones. Elec, Ry. Jl., vol. 53, 
no. 2, Jan. 11, 1919, pp. 84-90, 8 figs. Three 
new substations in operation and another un- 
der construction save 177 miles of 500,000- 
cir, mils cable worth $650,000. 


Switches, Oil 


Oil Switches (Considérations sur les dis- 
oncteurs & l’huile), W-A. Coales and W-H. 

admore. Revue Générale de 1l’Electricité, 
vol. 4, no, 23, Dec. 7, 1918, pp. 882-887, 7 figs. 
Provisions which must be made in designing 
them; their use in connection with time lag 
relays; characteristic factors; installation. 


Wiring, Transmission 


Ornamental Electric Transmission Wiring 
(Zur Aesthetik des Linienbaues bei elektrischen 
Freileitungen). Dr. P. Neusch-Sigrist. Bern. 
Schweiz. Elektrotech. Verein Bulletin, vol. 9, 
no. 12, December 1918, Baa 277-289, 13 figs. 
Calls attention to the desirability of under- 
ground wiring, where feasible, and to the need 
of using judgment and good taste in the design 
and location of: exposed wire supports. 


Civil 


Engineering 

BRIDGES 
ail ‘ 
Aqueduct 


Aqueduct Crossing Under the Red River, for 
Winnipeg Water Supply, J. Armstrong. Con- 
tract Ree., vol. 33, no. 4, Jan. 22, 1919, pp. 
63-67, 13 figs. Plans, cross section and de- 
tails. Vertical shafts are 60 ft. deep, hori- 
zontal tunnel 1030 ft. long. 


Bascule Bridge 


138-Ft. Bascule Bridge at the Entrance of 
La Seyne Port, Toulon Roadstead (Pont 
basculant de 42 métres de portée a l’entrée du 
port de la Seyne, rade de Toulon). Génie 
Civil, vol. 73, no. 23, Dec. 7, 1918, pp. 441-444, 


25 figs. Detailed description of new French 
design in which span is raised to perfectly 
—— position by articulated system of 
evers. 


Combination Girder and Arch 


An Unusual Bridge Design, Contract Rec., 
vol. 33, no. 4, Jan. 22, 1919, p. 74, 1 fig. 
Reinforced concrete structure which is com- 
bination of girder and arch design. 


Design 


Finding the Most Advantageous Construc- 
tion of a Bridge by Graphical Methods (Die 
wirtschaftlich guenstigste. Anordnung einer 
Brueckenanlage auf zeichnerzischem Wege), 
Prof. Robert Schoenhoefer, Braunschweig. 
Zeitschrift fuer Bauwesen, vol. 68, no. 10 to 
12, 1918, pp. 502-515, 4 figs. Author refers to 
his book of same title, (1916, Berlin), as 
well as to 1916 volume of the Zeitschrift, in 
which he showed the layout for any bridge 
up to 10 arches. The present work extends 
this to bridges with any number of arches. 
The aim is to find the design involving the 
least cost of construction. The method suc- 
ceeds where calculations alone would fail. 


Long Span 


The Reconstruction of a Notable Railroad 
Bridge. Ry. Age, vol. 66, no. 4, Jan. 24, 1919, 
pp. 238-243, 9 figs. Reconstruction of the 
Ohio River Crossing at Louisville, containing 
the longest simple riveted span in the world. 


Materials 


Data on Concrete and Steel Bridges, John 
W. Towle. Concrete Age, vol. 29, no. 3, Dec. 
1918, pp. 16-18. Points out it is best to have 
shorter spans of concrete, longer ones of steel. 


Address delivered before North Carolina Good 
Roads Assn. 


Steel 


Steel Bridge Replacements on the Sydney 
subdivision of Canadian Government "Rail 
ways. A. H. Jones. Contract Rec., vol. 33, 
no. 2, Jan. 8, 1919, pp. 28-30, 6 figs. Account 
of alterations in masonry piers and replace- 


ments of light spans in 16 ste 
viaducts. ’ 5 steel bridges and 


Strengthening 


Stokesay Bridge, Shropshire, W. Noble 
Twelvetrees. Engineering, vol. 107, no. 2766, 
Jan 3, 1919, pp. 3-6, 17 figs. Strengthening 
a Telford cast-iron bridge by ferro-concrete 
arch ribs. 


Strengthening a Long Steel Viaduct. Ry. 
Maintenance Engr.. vol. 15, no. 1, Jan. 1919, 
pp. 9-10, 3 figs. Measures taken by Chicago 


MECHANICAL ENGINEERING 


& Eastern Illinois Ry. to reinforce long steel 
viaduct so as to permit of its use by heavy 
locomotives. 


Stresses 


Contraction Stresses in Bridge and Roof 
Trusses (Von der Schrumpfarbeit am Fach- 
werk), Leopold Ellerbeck, Berlin. Zeitschrift 
fuer Bauwesen, vol. 68, no. 10 to 12, 1918 
pp. 474-502, 27 figs. Scientific analysis o 
the distortions found in all kinds of trusses. 
Considers the forces exerted upon a group of 
members. 


Wilson Bridge, Lyons 


The Sejourne System Wilson Bridge at 
Lyons, france. Eng. & Contracting, vol. 51, 
no. 4, Jan. 22, 1919, pp. 74-76, 1 fig. De- 
scription of certain features of design and 
construction. 


BUILDING AND CONSTRUCTION 
Caisson Method 


The Caisson Method for Foundations and 
Mine Shafts. George R. Johnson. Proc. 
Engrs.’ Soc. Western Pa., vol. 34, no. 7, Oct. 
1918, pp. 489-514 and (discussion) pp. 514- 
518, 20 figs. General survey of applications 
of caisson method in building foundations, 
bridge piers, and mine shafts, with numerous 
illustrative examples, 


Dams 

See Earthwork, Rock Excavation, etc., 
on page 330. 
Floors 


Test of a Flat Slab Floor of the Western 
Newspaper Union Building, Arthur N. Talbot 
and Harrison F. Gonnerman. Univ. Ill. Bul., 
vol. 15, no. 39, bul. 106, May 27, 1918, 52 
pp., 22 figs. Building was nine years old at 
time of test. Stresses up to 30,000 lb. sq. in. 
were developed in reinforcing bars. Informa- 
tion is given extensively on action of slab 
in its various parts. 

Test of a Mixedstone Floor (Essai d’un 
lancher Mixedstone). Bulletin Technique de 
a Suisse Romande, year 44, no. 26, Dec, 28, 
1918, pp. 233-235, 12 figs. Mixedstone floors 
are made of separate reinforced concrete 
standard parts which are placed and cemented 
together to form a continuous. structure. 
Tests were conducted at University of Paris 
to ascertain modulus of elasticity, relative 
flexibility and ultimate strength of this con- 
struction. 


Heathcote Precast Construction 


A New System of Reinforced Concrete Con- 
struction. Engineer, vol. 126, no. 3287, Dec. 
27, 1918, pp. 551-552, 4 figs. Description of 
the Heathcote system of precast concrete con- 
struction. 


Houses 
Fifty Double Wall Houses for Carnegie 
Employees. Concrete, vol. 14, no. 1, Jan. 


1919, pp. 24-27, 8 figs. Five-and_ six-room 
houses with double 4-in. concrete walls. 

281 Fireproof Dwellings Built of Large 
Precast Concrete Units, Harvey Whipple. 
Concrete, vol. 14, no. 1, Jan. 1919, pp. 3-8, 
26 fige. Layout of housing development and 
details of houses built at St. Louis for 
Youngstown Sheet & Tube Co. 


Pouring 75 All-Concrete Houses at Phil- 
upesuts, N. J. Concrete, vol. 14, no. 1, Jan. 
1919, pp. 9-14, 15 figs. Twenty-five houses 
are of four-room, bath and basement Ingersoll 
mold and 50 are from new mold producing 
six-room and bath house. Plans of houses 
and construction are shown. 


Seventy-five Dwellings of Monolithic Concrete 
at Claymont, Del. Concrete, vol. 14, no. 1, 
Jan. 1919, pp. 15-19, 19 figs. Plans of four-, 
five- and six-room houses. 

Build 20 All-Concrete Houses ; 
Bungalows. Concrete, vol. 14, no.‘1, Jan. 
1919, pp. 20-23, 13 figs. Six-room and bath 
models but with exterior variation in roof and 
porch treatment to make attractive row. 


Joints, Riveted 


Rigidity of Riveted Joints of Steel Struc- 
tures. Engineering, vol. 106, no. 2762, Dec. 6, 
1918, RP. 638-640, 9 figs. From Bulletin No. 
5 ngineering Experiment Station, Univ. 
0 a 


Mill Building 


Erecting a Building of Pre-Cast Concrete 
Units. Contract Rec., vol. 33, no. 3, Jan. 15, 
1919, pp. 46-47, 9 figs. Columns, beams and 
trusses first cast as separate units on the 
ground and then erected after manner of 
steel building. Building in question is 160 
ft. long, 200 ft. wide and 14 ft. high. 


Oil House 


Modern Steel Mill Oil House Installation. 
Blast Furnace. vol. 7, no. 1, Jan, 1919, pp. 49 
and 59, 1 fig. Central distribution point for oil 


Plan 20 - 
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building is of concrete monolithic construction 
+ eae curtain walls and steel sash 62 by 


Reservoirs 


18,000,000 Gallon Reservoir at Porters. 
Engineer, vol. 126, no. 3287, Dec. 27, 191 

pp. 545-548, 11 figs. Features of design an 

construction. 


Schools 


High School at Ville St. Pierre, P. Q. Con- 
tract Rec., vol. 33, no. 1, Jan. 1, 1919, pp. 
4-5, 2 figs. Elevation and plan of modern 
fireproof educational building. 


Academy St. Bernard, Shawinigan Falls, 
Que. Contract Rec., vol. 33, no. 2, Jan. 1, 
1919, pp. 8-9, 4 figs. Three-story brick build- 
ing 140 < 58 ft. 


Sewer 


Rosedale Creek Sewer Extension, Toronto. 
Can, Engr., vol. 36, no. an, 23, 1919, pp. 
163-164, 4 figs. Circular brick sewer 2598 ft. 
long, 6 ft. 6 in. diameter, one per cent grade. 
ee partly in tunnel using compressed 
air. 


Wing-Wall Abutments 


Method and Formulas for Dimensioning 
Wing Wall Abutments, Benj. L. Parker. Eng. 
& Contracting, vol. 51, no. 4, Jan. 23, 1919, 
pp. 80-82, 5 figs. 


CEMENT AND CONCRETE 


Cement Manufacture. Economies in 


Make Cement Cheaper; Save Two Million 
Tons Coal, F. G. McKelvy. Concrete, Cement 
Mill Section, vol. 14, no. 1, Jan. 1919, pp. 1-4, 
7 figs. Theory and practice of power produc- 
tion by use of exhaust gases from cement 
ne. Paper presented before Portland Cement 
Assr. 


Cement, Properties of 


Formation and Properties of Blast-Furnace 
Slag and Portland Cement (La formation et 
les propriétes des laitiers de haut fourneau 
et du ciment Portland), B. Neumann. Génie 
Civil, vol. 73, no. 26, Dec. 28, 1918, pp. 512- 


513. Chemical constitution and data of in- 
Se From Stahl und Bisen, Oct. 
(, : 


Concrete Strength and Mixing Lime 


Effect of Time of Mixing on the Strength 
of Concrete, Duff A. Abrams. Am. Architect, 
vols. 114 and 115, nos. 2242, 2243, 2244 and 
2246, Dec. 11, 18, 25, 1918 and Jan. 8, 1919, 
pp. 711-717, 745-750, 775-781 and 85-87, 30 
figs. Report of tests conducted at Structural 

aterials Research Laboratory, Lewis Inst. 
Tests covered uniformity of machine-mixed 
concrete; study of time of mixing concrete on 
its consistency ; effect of mix and size of ag- 
gregate on mixing time; study of rate of 
rotation of mixer drum; and effect of tem- 
perature of mixing water on strength of con- 
crete. Paper for presentation to- Am. Con- 
crete Inst. 


Concrete Tile 
Making Concrete Tile for Government Hous- 


ing. Concrete, vol. 14, no. 1, Jan. 1919, pp. 
32-34, 4 figs. Concrete wall tile equivalent in 
volume to 10,000,000 common brick being 


manufactured for United States Housing Cor- 
poration of Department of Labor. Erection, 
equipment and operation of temporary factory 
on housing site. 


Girder Poles 


New Process for the Construction of Rein- 
forced-Concrete Girder Poles (Nouveaux — 
cédés pour la construction de pylones en béton 
armé), L. Perrin. Génie Civil, vol. 73, no. 23, 
Dec. 7, 1918, pp. 452-453, 6 figs. Manufac- 
tured in pieces of about 10 in. in height and 
provided with suitable grooves for steel mem- 
bers; when assembled grooves are covered 
with layer of cement mortar. 


Iron Portland Cement 


The Use of Iron Portland Cement in Re 
inforced Concrete, Edwin H. Lewis. Jl. West 
of Scotland Iron & Steel Inst., vol. 26, part 2, 
session 1918-1919, pp. 8-11 and (discussion) 
pp. 11-16, 5 figs. Records of furnace work- 
ings which show that in properly made iron 
portland cement (70 per cent clinker and 30 
per cent water-granulated slag) there is no 
difficulty in keeping sulphur content below 
requirements of British standard specification. 


Pneumatic Method of Concreting 


The Pneumatic Method of Concreting, H. B. 
Kirkland. Contract Rec., vol. 33, no. 2, Jan. 
8, 1919, pp. 25-27,°2 figs. Arrangement of 
plant. Pneumatic method consists in blowing 
batches of concrete through a pipe from a 
central point of supplies to their place in the 
concrete forms. ‘urve given shows amount 
of air required to convey concrete various dis- 
tances. 
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The Double Spindle Hartness 
Flat Turret Lathe 





The special field of usefulness for the “ Double-Spindle” Hartness Flat Turret Lathe is in 

machining moderate sized castings, forgings, and certain limited classes of bar work in large 
lots for quantity of production. In addition it may be used as a single-spindle machine of larger 
capacity, in which case it is adapted to small lot manufacture. 
_ The machine has all the good qualities of the Single-Spindle Flat Turret Lathe which we 
introduced nearly a quarter century ago. With the expiration of the original patents, the flat 
turret has been adopted by other makers as the standard design for manufacturing work. But 
our later developments, like the cross-sliding head and the essential features of the double spindle, 
are of great mechanical and economic value to the manufacturer and are found exclusively in 
these machines. 

The double-spindle feature nearly doubles the output per operator and per machine. 

Two spindles, two sets of tools, two pieces of work. 

One turret, one machine, one operator, one set of motions. 


SPECIFICATIONS 


Working Range. Swing over ways is 17 inches 
when used as a single-spindle machine, 101% inches 
when both spindles are used. Cross travel of head is 
10% inches. Hole through spindle is 3% inches. 

The Cross-Sliding Head. This is the only turret 
lathe in which the work-carrying headstock has a 
cross travel. This is indispensable on chuck work and 
is frequently convenient on bar work. It gives a cross 
feed for every tool without resorting to the frail 
double slide under the turret. Nine speeds in both 
directions from 20 to 298 revolutions per minute in- 
stantly obtainable. All gears run in oil bath. 


The Turret. This is the original flat turret, 22 
inches square, and is gibbed near outer edge. Index 
pin is located directly under working tool. On single- 
spindle work the corners of the turret can be used, 
giving eight positions in all. 


The Power Feed. Both the carriage and the cross- 
sliding headstock are provided with power feed. It 
operates in both directions; has nine changes from 
20 to 118 revolutions per inch of travel. These 
changes are instantly obtainable by sliding gears. 


Stops. Each of the eight positions of turret is 
equipped with a separate stop, and there are four 
extra stops, making twelve in all. If desired, six 
stops can be used for one tool. The cross travel of 
the head is controlled by nine stops. Both sets of 
stops act in both directions and are placed as near 
as possible to the direct line of stress. 


Floor Space for Machine is 5xi0 feet. Approxi- 
mate weight: net, 6600 pounds; crated, 6700 pounds; 
boxed for export, 7200 pounds. Cubic measurement, 
240 cubic feet. 


JONES & LAMSON MACHINE COMPANY 
SPRINGFIELD, VERMONT, U. S. A. 


109 Queen Victoria Street, London, E. C. 


F. Auberty & Co., 91 Rue de Maubeuge, Paris 
Holland: Spliethoff, Beeuwkes & Co., Rotterdam 


France, Spain and Belgium: 
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Reinforced Concrete 


The Factor of Safety in Plain and Rein- 
forced-Concrete Bodies Subjected to Uniform 
and Eccentric Pressures. ased on the Ex- 

riments of C. Bach and O, Graf. (Ueber 
en Sicherheitsgrad von bewehrten und un- 
bewehrten Betonkoerpern, die auf zentrischen 
und exzentrischen Druck beanspracht werden. 
Unter ro ye a | der Forschungsarbeiten 
Heft 166-169). Armierten Beton, vol. 11, no. 
9, Sept 1918, pp. 174-179, figs. 19 to 24. 
Mathematical discussion of stresses resul 
from eccentric loads. Graphical solution o 
examples of loading causing deformations. 
Concluded in vol. 11, no. 10, Oct. 1918, pp. 
190-195, figs. 25-27. Maximum compression 
Strength found was 172.6 kg. per cm*, maxi- 
mum tensile strength, 24.9 kg. per cm?. 

Reinforced Concrete Under Simple Bending 
Stress (Der auf einfache Eigung beanspruchte 
Eissenbeton Querschnitt), Max Schendera. 
Armierter Beton, vol. 11, no. 10, Oct. 1918, 
pp. 195-199. Calculations, formula and tables 
pertaining to deflections in slabs. (To be 
continued. ) 


Setting Action 
Present Knowledge of the Setting Action of 
Cement and Plasters. Cement & Eng. News, 
vol. 31, no. 1, Jan. 1919, pp. 22-25. Brief 
summaries of addresses presented at interna- 


tional discussion of subject held by Faraday 
Soc. of Lond. From Concrete. 


Wasteful Construction 


Useless Waste in Concrete Construction Due 
to Legal Requirements, W. Stuart Tait. Am. 
Architect, vols. 114 and 115, nos. 2242, 2243, 
and 2246, Dec. 11, 18, 1918, and Jan. 2, 1919, 
pp. 717-718, 750-752 and 79-84, 6 figs. Draws 
attention to developments which have taken 
place in analytical side of reinforced concrete 
design and to improvements in materials used ; 
shows that there is now in existence a large 
force of skilled mechanics and general con- 
tractors fitted to construct reinforced con- 
crete, as compared with time when present 
methods of design and stresses were estab- 
lished. (To be continued.) 


Wear of Concrete 


The Wearing Resistance of Concrete, Duff A. 
Abrams. Contract Rec., vol. 33, no. 4, Jan. 
22, 1919, p. 77. Methods for determining 
maximum resistance to wear. 


Winter Concreting 


Concreting in Cold.Weather. Mun. Jl., vol. 
46, no. 1, Jan. 4, 1919, pp. 7-8. Suggestions 
offered by Portland Cement Assn. 

See also MECHANICAL ENGINEERING, 
Pipe (Reinforced-Concrete Pipe) 


EARTHWORK, ROCK EXCAVATION, ETC. 


Blasting Pole Holes 


Diaging Pole Holes with Dynamite, C. R. 
Van Druff. Telephone Engr., vol. 21, no. 1, 
Jan. 1919, pp. 11-12, 4 figs. Hole is bored 
with 1.5-in. auger to within 1 ft. of desired 
depth; then charge is inserted and tamped 
down with earth and fired by blasting cap 
and fuse. 


Crushed Stone 


Standard Sizes of Crushed Stone from the 
Standpoint of the Producer, R. W. Scherer. 
Contract Rec., vol. 33, no. 1, Jan. 1, 1919, pp. 
11-13. Affirms that standard sizes of crushed 
stone throughout the states are possible and 
highly desirable and proposes that nomencla- 
ture be confined to stating maximum and 
minimum sizes. Suggests 3, 2, 14, 1, %, % 
in. as screen sections. 


Dams 


Hollow Concrete Dam at the Outlet of Lake 
St. Francois, O. Lefebvre. Contract Rec., vol. 
33, no. 3, Jan. 15, 1919, pp. 42-45, 6 figs. 
Plan, elevation, typical section and details of 
construction. Project calls for expenditure 
of $101,000. 


Big Eddy Conservation Dam. Can, A 
vol. 36, no. 2, Jan 9, 1919, pp. 136 and 138. 
General dimensions of dam under erection at 
estimated cost of $1,750,000. 


The Engineering and Construction of a Con- 
crete Diverting Dam, George M. Bacon. 
Monthly Jl. Utah Soc. Bogre., vol. 4, no. 11, 
Nov. 1918, pp. 181-190, 8 figs. Sketch of dam 
on Boise River, which forms part of Payette- 
Boise project of U. 8. Reclamation Service. 
River at point of dam has extreme minimum 
flow of 650 and a maximum of 40,000 cu. ft. 
per sec, 


Reservoir 


- Building a Reservoir in a Cavernous Coun- 
try. Ry. Maintenance Engr., vol. 15, no. 1, 
Jan. 1919, pp. 15-17, 2 figs. How danger of 
paery a through subterranean channels was 
avo ls 


Steam Shoveling 
Steam Shovel Practice, Llewellyn N. Hd- 


MECHANICAL ENGINEERING 


wards. Can. Engr., vol. 36, no. 2, Jan. 9, 
1919, pp. 123-126, 6 figs. Factors upon which 
economy of operation depends; essential char- 
acteristics of efficient operator. 


Tunnels : 


Economics of the C. N. R. Tunnel at Mont- 
real, H. K. Wicksteed. Can. ae vol. 36, 
no. 4, Jan. 23, 1919, pp. 157-162, 5 figs. 
Problems in location that arose when seekin 
entrance into that city; observations and inci- 
dents regarding construction difficulties. Pa- 
= read before Toronto Branch Eng. Inst. 
“an, 

See also RAILROAD ENGINEERING, Per- 
manent Way and Buildings (Landslip) 


HARBORS 
Hamilton 


Recent Harbor Improvement at Hamilton, 
John Taylor. Contract Rec., vol. 33, no. 3, 
Jan 22, 1919, pp. 70-72, 4 figs. Completin 
construction of wharf wall and reclamation o 
enclosed area behind it. 


Quebec 


Champlain Dry Dock for Quebec Harbor, U. 
Valiquet. Engineering, vol. 106, no. 2762, 
Dec. 6, 1918, pp. 658-662, 16 figs. Illustrated 
description from paper before Canadian Soc. 
of Civil Engrs. 


Singapore 
Recent Harbor and Dock Works at Singa- 
pore, Straits Settlements. Engineering, vol. 
106, no. 2761, Nov. 29, 1918, pp 603-608, 17 


figs. Account of recent developments and im- 
provements. 


ROADS AND PAVEMENTS 


Bituminous Roads 


Bituminous Surfaces in York County, Ont., 
E. A. James. Can. Engr., vol. 36, no. 3, Jan. 
16, 1919, pp. 145-146. Classifies bituminous 
surfaces into surface mats and wearing sur- 
faces; method followed for each is given. 
Paper before Ont. Good Roads Assn. 


Canada 


Width of Provincial Highways, W. A. Mc- 
Lean. Can. Engr., vol. 36, no. 2, Jan. 9, 1919, 
pp. 131-133, 5 figs. Road sections proposed 
y Ontario Deputy Minister of Public High- 
way. , 


Concrete Roads 


The Construction of Concrete Roads, Wil- 
liam W. Cox. Contract Rec., vol. 33, no. 3, 
Jan, 15, 1919, pp. 52-53. Notes on drainage, 
preparation of subgrade, selection of mate- 
rials, workmanship and — Paper 
before Mich. State Good Roads Assn. 

Cracking of Concrete Roads and Its Preven- 
tion by Reinforcing with Steel, W. B. Sawyer, 
Jr. Cement & Eng. News, vol. 31, no. 1, Jan. 
1919, pp. 28-29. Expansion of concrete by 
change of temperature; change in moisture 
content; non-uniform bearing on sub-base; ex- 
pansion or contraction of sub-base due to 
change in moisture content; placing reinforc- 
ig steel. From Western Eng. 

Drainage 

Drainage Methods and Foundations for 
County Roads, E. W. James, Vernon M. Peirce 
and Charles H. Moorefield. U. S. Department 
of Agriculture, bul. 724, Dec. 21, 1918, 86 ep.» 
33 figs. Discussion of important characteris- 
ties of different kinds of soils ordinarily en- 
countered in highway construction; proper 
methods of draining roadbeds constructed of 
various kinds of soil and under different topo- 
era hic conditions; explanation of how foun- 
a 


ons may be designed to suit soil conditions, 
road surface and system of drainage. 


Engineers, Highway 
Engineers for Highway Work, John H. Mul- 
len. Contract Rec., vol. 33, no. 3, Jan. 15, 
1919, p. 48. Inadequate pay of highway en- 
neers; qualifications of a highway engineer. 


rom paper before Am. Assn. State Highway 
Officials, 


French Roads 


American Methods and Machinery Applica- 
ble to Construction and Maintenance of French 
mm ae Arthur H. Blanchard. Mun. Jl., 
vol. 46, no. 2, Jan. 11, 1919, pp. 23-32, 16 
figs. Restoring of French roads that have 
been worn out by traffic or destroyed by 
enemy. 


Heavy-Traffic Roads 


Notes on Road Construction and Mainte- 
nance, Thomas Sawyer Bower. Quarry, vol. 
24, no. 263, Jan. 1919, p. 18. Author’s expe- 
rience in regard to perusing road which will 
stand abnormal traffic for. ong. periods. Ab- 
stract of paper before Instn. Civil Engrs. 


Minnesota Highways 


Proposed Highway System for Minnesota. 
Good Roads, vol. 16,no. 26, Dec. 28, 1918, pp. 
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249-250, 1 fig. Description of 6000-mile sys- 
tem of main roads proposed by State Highway 
Department. 


National Highways 


A National Highway Policy and Plan, EB. J. 
Mehren. Am, City, vol. 20, no. 1, Jan. 1919 
pp. 1-5. Plea for selection, construction and 
maintenance by Federal Government of a na- 
tional highway system that shall embrace 
entire country. From address before Joint 
Highway Congress. 


Road Corrugation 


Road Corrugation, Ernest Leonard Leeming. 
Surveyor, vol. 54, no. 1403, Dec. 6, 1918, p. 
270. Probable causes; suggestions for pre- 
venting or alleviating it. Abstract of paper 
before Instn. Civil Engrs. Also in mes 
Eng. Supp., no. 530, Dec. 1918, p. 267. 


San Francisco 


Street Paving in San Francisco. Mun. JL, 
vol. 46, no. 1, Jan. 4, 1919, pp. 1-3, 3 figs. 
Basalt blocks for heavy traffic, brick for steep 
grades, asphalt and bituminous concrete for 
easy grades. Methods of constructing base 
and wearing surface; grading streets; cost. 


Subgrade 


Methods for Subgrade Testing on Street 
Grading Work, E. Earl Glass. Am. City, vol. 
20, no. 1, Jan. 1919, pp. 47-48, 2 figs. se of 
two 8-ft. rods graduated to feet and tenths 
from middle as zero, fitted with spikes, and 
having adjustable targets. 


Drainage and Preparation of Subgrade. 
Concrete Age, vol. 29, no. 3, Dec. 1918, pp. 10- 
13. Report of Committee on drainage and of 
emgzaee, Nat. Congress on Concrete Road 
Building. 


Wisconsin Highways 


Marking and Mapping the Wisconsin Trunk 
Line Highway System, A. R. Horst. Good 
Roads, vol. 17, no. 2, Jan. 11, 1919, pp. 13-15, 
3 figs. From a paper entitled The Underlying: 
Principles Controlling the Laying Out, Mark- 
ing and Maintaining of a State Trunk High- 
way System, presented at joint session of Am. 
Assn. State Highway Officials and Highway 
Industries Assn. 


SANITARY ENGINEERING 


Garbage 


Methods of Garbage and Rubbish Collection: 
and Disposal in Larger Cities. Contract Rec., 
vol. 33, no. 2, Jan. 8, 1919, pp. 32-34. Meth- 
ods followed in Baltimore, Chicago, Cincinnati, 
Cleveland, Kansas City, Mo., Milwaukee, Min-. 
neapolis, New York, St. Louis and St. Paul. 


Sewage-Plant Operation 


Instructions for the Operation of State Sew- 
age Plants. Contract Rec., vol. 33, no. 2, Jan. 
8, 1919, Pp. 35-37. Bulletin prepared by Bu- 
reau of Sanitary Engineers and issued by 
Texas State Board of Health. 


Biological Purification of City Sewage (Die- 
Klaeranlage der staedtischen Kanalisation in 
St. Gallen). Schweiz. Bauzeitung, vol. 72, no. 
24, Dec. 14, 1918, Pe. 231-233, 6 figs. Tech-- 
nical description of sewa purification plant 
for 60,000 inhabitants. e drip system used 
in conjunction with a small river. (To be- 
concluded. ) 


Sewer Construction 


Rideau River Intercepting Sewer, Ottawa,. 
L. McLaren. Contract Rec., vol. 33, no. 2 
Jan. 8, 1919, pe. 21-24, 9 figs. Design and: 
construction of interceptor which will drain 
1060 acres. 

Some Sewer Construction Details. Mun. Jl., 
vol. 45, no. 26, Dec. 28, 1918, pp. 501-502, 2° 
figs. Laying a sewer above street grade; ex- 
cavating and laying sewer in deep trench in: 
sand and water. 


WATER SUPPLY 


Meters 


Sizes of Service Meters, W. R. Edwards. 
Mun. Jl., vol. 46, no. 1, Jan. 4, 1919, pp. 4-5.. 
Practices and experience of Passaic Water Co. 
in use of meters, specially in regard to desir- 
able sizes. Paper before N. Y. Section, Am. 
Water Works Assn. 


Pipe Maintenance 


Lead Pipe Couplings, J. A. Jensen. Jl. Am. 
Water Works Assn., vol. 5, no. 4, Dec. 1918, 
pp. 407-411. Examples of water loss to muni- 
cipality on account of service leaks occurring: 
between water main and meter; results of ex- 
perimental examination of conditions develop- 
ing leaks. 

Cold Weather and Mains in Duluth. Mun. 
Jl1., vol. 46, no. 1, Jan. 4, 1919, pp. 6-7. Ex- 
perience with freezing and thawing by elec- 
tricity. 

Water Main Cleaning-in St. Louis. Mun. 
Jl., vol. 46, no. 1, Jan. 4, 1919, pp. 5-6, 4 figs. 
—- and results in cleaning 50: miles o 
mains. 
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Midwest Engine Company 
Products 


Midwest—Diesel Engines 
Midwest—Hrvid Oil Engines 
Midwest— Parsons Turbines 

(Reaction Type) 
Midwest—W ait Turbines 
(Impulse Type) 
Midwest—Hill Centrifugal 
and Reciprocating Pumps 
and Auxiliaries 
Werkspoor Diesel 


American Licensees 








ADVERTISING SECTION 


Dependable 





R. MILL OWNER-—you know that it is 
M impossible to secure any machinery that will 

not require some supervision in operation, 
but if you are on the lookout for apparatus that will 
give long and faithful service with a minimum of 
supervision, it will pay you to investigate Midwest 
products. 

Take the Midwest pump and turbine shown here 
for example. They are constructed in the simplest 
possible manner, yet with the highest efficiency and 
the greatest rugged strength. You can put them in 
operation and run them for years with but the slight- 
est amount of supervision. 


They comprise the least possible number of wear- 
ing parts, are so well balanced, both statically and 
dynamically, that there is absolutely no vibration. 
Particularly desirable where exhaust steam can be 
utilized for heating or cooking. 


We stand behind every Midwest product to the 
limit; our Service Department is at your disposal at 
all times; and it is our creed that the sale begins 
rather than ends when the installation is made. 


Midwest turbines are produced in all sizes from 
5 H. P. to 1000 H. P.— pumps in all sizes and types 
from 1-inch to 42-inch. 


Let our engineers assist you in solving your 


hydraulic problems. Quotations on any type steam 
turbine or pump on request. 
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Reservoirs 
Waterworks Operation: Maintenance of 
Reservoirs. un. Jl. vol. 45, no. 26, Dec. 28, 


1918, pp. 506-507 ; vol. 46, no. 1, Jan. 4, 1919, 
pp. id hs, Dec. 28: Features of maintenance 
oF small reservoirs and of large impounding 
reservoirs, sodding and other treatment of 
embankments; Jan. 4: Causes of leakage from 
reservoirs, their location, stoppin em by 
use of cement, asphalt, clay, etc. (To be con- 
tinued.) 

Construction Methods Employed in Building 
the New Intake and Remodeled Reservoirs of 
the Oshkosh, Wis., Water Works, T. B. Jorgen- 
sen. Cement & Eng. News, vol. 31, no. 1, 
Jan. 1919, pp. 26-27, 3 figs. Intake consists 
of 300 ft. of piping connecting shore line with 
suction well in filtration plant, and 1200 ft. of 

iping from shore line out in Lake Winnebago. 
Tt is constructed of 24-in. cast-iron piping. 


Water Mains, Protection of 
Protecting Water Mains, Fire Hydrants and 
Valves Against Freezing in Winnipeg, F. H 
Hooper. Contract Rec., vol. 33, no. 1, Jan. 1, 
1919, p. 3. Paper before Nat. Fire Protection 
Assn. 


Water Purification 


St. Louis Water Purification Plant. Mun. 
J1., vol. 45, no. 26, Dec. 28, 1918, . 503-505. 
Amounts and prices of chemical used ; methods 


and results of operation; cleaning filter sand ; 
effects of chemicals on apparatus; itemized 
cost of operating plant. 


Water Storage 


Advantages and Disadvantages of the Stor- 
age of Water, Melville C. Whipple. Contract 
Rec., vol. 33, no. 2, Jan. 1, 1919, pp. 6-7. 
Claims that storage of surface water affords 
effectual means for safeguarding its hygienic 
quality and indicates means to overcome in- 
crease of color and production of tastes and 
odors from growth of microscopic organisms. 


WATERWAYS 


Georgian Bay Canal 
The Georgian Bay Canal, J. J. Bell. Engi- 
neer, vol. 126, no. 3286, Dec. 20, 1918, pp. 
527-528, 8 figs. Description of proposed Cana- 
dian canal connecting Georgian Bay with the 
St. Lawrence at Montreal. 


Interior Navigation 

Notes in Interior Navigation of Various 
Countries(Apuntes sobre la navegacion interior 
en algunos paises), Carlos Mendoza. Revista 
de Obras Publicas, year 66, nos. 2256 and 
2257, Dec. 19 and 26, 1918, pp. 625-630 and 
637-640. Dec. 19: Economica aspect of in- 
land water transportation and railway con- 
struction in development of present network 
of canals and navigable rivers in France; 
Dec. 26: Data on navigable courses in Eng- 
land, United States, Germany and Italy. 
(Concluded. ) 


Italy 


The Port of Ostia Nuova, near Rome, and 
the Railway from Ostia to Rome (Le port 
d’Ostia Nuova, prés de Rome et le chemin de 
fer d’Ostia A Rome). Génie Civil, vol. 74, no. 1, 
Jan. 4, 1919, pp. 12-138, 2 figs. Project to 
build navigable canal connecting Rome and 
Ostia Nuova. 


U. S. Rules for Water Transportation 

Rivers. General Rules and Regulations Pre- 
scribed by the Board of Supervising Inspectors 
as Amended at Board eeting of January 
1918, and further Amended by Action of Ex- 
ecutive Committee of the Board of Supervisin 
Inspectors, Meetings of March 15, April 3, 
May 11, June 5, August 5, and September 24, 
1918. Department of Commerce, Steamboat- 
Inspection Service, form 801D, Nov. 19, 1918, 
145 pp. 5 figs. Concerning boilers, attach- 
ments, boats, rafts, fire apparatus, ferryboats, 
barges, lifeboats, steam pumps, safety valves, 
etc. 


MUNICIPAL ENGINEERING 


Town Planning 


Town-Planning in New Zealand, A. G. Wal- 
ler. Jl. Am. Inst. Architects, vol. 6. no. 12, 
Dec. 1918, pp. 567-577. ésumé of town- 
planning bill; conditions of trade, wealth and 
production in New Zealand; significance of 
town-planning in architectural developments. 

Relation of the Curve to Town-Planning, 

. L. Seymour. Can. Engr., vol. 36, no. 2, 
Jan. 9, 1919, pp. 119-121, 4 figs. Discussion 
of methods employed in laying out curves for 
streets or lot lines. 


MECHANICAL ENGINEERING 
Mining 
Engineering 


BASE MATERIALS 


Rock Quarrying 
Rock Quarrying for Cement Manufacturing, 
Oliver Bowles. Stone, vol. 40, no. 1, Jan. 
1919, pp. 19-21, 2 figs. Efficiency and safety 
under modern conditions of operation. From 
Bureau of Mines bulletin. 


COAL AND COKE 


Coal Oxidation and Ignition 


The Oxidation and Ignition of Coal, Richard 
Vernon Wheeler. Jl. Chem. Soc., vols. 113 
and 114, no. 674, Dec. 1918, pp. 945-955, 2 
figs. Account of work carried out during past 
nine years by British Coal Dust Experiments 
Committee, Min. Assn. Great Britain. Hypo- 
thesis is advanced that reaction responsible for 
self-heating of coal is mainly attachment of 
oxygen to molecules of high carbon content, 
and subsidiary to this, interaction oxygen thus 
loosely held, by carbon-like molecules, and 
other atoms or those molecules, or other por- 
tions of coal conglomerate. 


Coal Production 


Coal—Now and Next Year, C. E. Lesher. 
Coal Age, vol. 15, no. 3, Jan. 16, 1919, PP. 99- 
104, 4 figs. Statistics of production and con- 
sumption. 


Coke-Oven Gas 


Washing Light Oil Fractions from Coke 
Oven Gas, F. D. Schreiber. Gas Age, vol. 43, 
no, 1, Jan. 1, 1919, pp. 22-24, 1 fig. Sug- 
gestions from general oreman of benzol plant. 

Coke Plant Produci 
Purposes. Gas Age, vol. 
1919, pp. 11-12, 3 figs. 
coking practice. 


Gas for Domestic 
43, no. 1, Jan. 1, 
Example of ap gaesee. 
Plant consists of 65 Koppers 
cross-regenerative ovens (12% tons) with 
capacity of 1200 tons coal per day and is com- 
ene od recovery of gas, tar, ammonia and 
enzols. 


Coke-Oven Gas and the Demand for Cheap 
Fuel. Gas Age, vol. 43, no. 1, Jan. 1, 1919, 
pp. 16-17. Extent of coke production in ovens 
and in beehive ovens; importance of metering 
gas. 


Chester Producer Fired By-Product Coke 
Ovens, J. D. Shattuck. Gas Age, vol. 43, no. 
1, Jan. 1, 1919, Pp. 7-10, 6 figs. Operation of 
Philadelphia Gas & Elec. Co. plant for produc- 
tion of city gas and also for recovery of by- 
products. 


Coke Ovens 


Economic Considerations in Coke Oven 
Practice, W. Colquhoun. Colliery Guardian, 
vol. 116, no. 3020, Nov. 15, 1918, pp. 1022- 
1024. From paper before Midland Inst. of Civ. 
Min. and Mech, Engs., Nov. 1918. Also in 
Iron & Coal Trades Rev., vol. 97, no. 2647, 
Nov. 15, 1918, pp. 541-543. 


Change in Beehive Coke Oven Construction 
Due to Mechanical | ay George W. Har- 
ris. Coal Age, vol. 15, no. 2, Jan. 9, 1919, pp. 

gs. Details of coke ovens for 
mechanical operation. 

A New Coke Oven Installation. Engineer, 
vol. 126, no. 3282, Nov. 22, 1918, pp. 430-432, 
5 figs. ae of battery of thirty-seven 
12-ton Semet-Solvay coke ovens with washer 
and by-product ae pent at one of plants 
of Newton, Chambers ‘o., Ltd. 

Economic Considerations in Coke Oven Prac- 
tice, W. Colquhoun. Gas World (Coking Sec- 
tion), vol. 69, no. 1794, Dec. 7, 1918, pp. 19-20. 
Deficiencies in present application of heat 
necessary to distil coal; advantages of hot 
direct-recovery process. Paper before Mid- 
land Inst. Min. Engrs. 

Republic By-Product Coke Plant at Youn 
town. Gas e, vol. 43, no. 1, Jan. 1, 1919, 
pp. 13-15, 5 figs. Brief description of by- 
product coke-oven installation of 143 Koppers 
ovens, producing gas and coke for use in steel 
manufacture. 

Plant of the Seaboard By-Product Coke Com- 
pany, D. MacArthur. Gas Age, vol. 43, no. 1, 
Jan. 1, 1919, pp. 1-6, 9 figs. Oven installation 
consists of 165 Koppers ovens subdivided into 
three units. Daily capacity is 3000 tons of 
coal, yielding 2200 tons coke, 16% million 
cubic feet surplus gas of 610 B.t.u. quality, 
75,000 lb. ammonium sulphate, 24,000 a tar 
and 10,000 gal. light oil. (To be continued.) 


Insulation for By-Product Coke Ovens, P. 


A. Boeck. Gas Age, vol. 43, no. 1, Jan. 1, 
1919, pp. 24-26, 5 figs. How insulating bricks 
are placed in wall; heat dient and saving 


= to heat insulation; advantages of insula- 
tion. 





Tue’ JouRNAL 


Rail Transportation 


Railroad Readjustment Problems Confront 
Coal Operators, John Callahan. Coal Trade 
Jl., year 51, no. 3, Jan. 15, 1919, pp. 51-52. 
How mining is affected by transportation con- 
trol as well as by maintenance or modifications 
of existing regulations. 


ORE DRESSING 


Tube and Ball Mills 


Notes on Ore Dressing, A. W. Allen. Eng. 
& Min. Jl., vol. 107, no. 2, Jan. 11, 1919, Pp. 
100-102. fficiency of tube mills; progress in 
ball-milling practice. 


GEOLOGY AND MINERALOGY 


Earth Movements 


Earth Movements. Jl. Chem. Metallurgical 
& Min. Soc. S. A., vol. 19, no. 1, Oct, 1918, 
pp. 63-66. Analysis of probable causes which 
operated in movement of ground at Great 
Boulder mine. From Jl. Chamber of Mines of 
W. Australia. 


Igneous Differentiation 


A Type of Igneous Differentiation, Frank 
F. Grout. Jl. Geol., vol. 26, no. 7, Oct-Nov., 
1918, pp. 626-658, 12 figs. ‘Rocks of Duluth 
gabbro lopolith are found to fall into two 
series, one related to gabbro family, other more 
closely to granites. 


Manganese Dioxide Banding 


Rythmic Banding of Manganese Dioxide in 
Rhyolite Tuff, W. A. Tarr. Jl. Geol., vol. 26, 
no. 7, Oct-Nov. 1918, pp. 610-617, 5 figs. Ex- 
plains origin of eccentric structures of man- 
ganese dioxide found near Tucson, Ariz., by 
manganese dioxide being derived from mineral 
located at nucleus of structure and being 
precipitated in successive rings by rhythmic 
precipitation following mingling of outwardly 
moving manganese solution with one of oxidiz- 
ing character. 


Radiolarian Charts 


The Radiolarian Cherts of the Franciscan 
ot, E. F. Davis. Univ. Cal. Publications, 
Bul. Dept. Geol., vol. 11, no. 3, Dec. 23, 1918, 
pp. 235-432, 30 figs. Results of investigation 
to determine their origin. 


Rock Diagrams 


A Form of Multiple Rock Diagrams, Frank 
F. Grout. Jl. Geol., vol. 26, no. 7 ct-Nov. 
1918, pp. 622-625, 3 figs. Modification of 
Adams’ method. Individual rock diagrams are 
not plastered but clamped into position leaving 
them free for rearrangement as they are 
studied from various points of view. 


Tear Figures and Minerals 


Tear-Figures on Certain Minerals, Mikio Ku- 
harca. Memoirs College of En¢., — Im- 

rial Univ., vol. 2, nos. 2 and 3, July and 

ov. 1918, pp. 53-62 and 71-82, 45 figs. July: 
Characteristics on tear-figures on aragonite, 
alum and borax; Nov.: Characteristics on 
tear-figures on minerals belonging to tetragonal 
and triclinic systems, wulfenite and copper- 
sulphate crystals were selected as representa- 
tives of these systems. 


IRON 


Belcher Islands’ Deposits 


Iron Deposits on the Belcher Islands, Hud- 
son Bay, BE. S. Moore. Monthly Bul. Can. Min. 
Inst., no. 82, Feb. 1919, pp. 196-206, 4 figs. 


Topographic features and geology ; photomicro- 


graphs of nules from iron field; results of 
analysis of sample. 
Production 


World’s Division of Iron Analyzed, A. J. 
Hain. Iron Trade Rev., vol. 64, no. 1, Jan. 2 
1919, pp. 28-32, 8 figs. Pig-iron and steel 
roduction in United States, United Kingdom, 
rance and Germany for years 1913-1918. 


' COPPER 


Kennecott District 


Mining Copper at Kennecott, Alaska. 
& Sci. Press, vol. 118, no. 2, Jan. 11, 1919, 
pp. 53-56, 3 figs. Mining possibilities. 


Mineral Determination 


Sulphur Dioxide Method for Determining 
Copper Minerals in a Oxidized Ores, 
Charles E. Van Barneveld and Edmund 8. 
Leaver. Department of Interior, Bur. of Mines, 
tech. paper 198, 14 Rt 1 fig. Sources of er- 
ror in sulphuric a method and ammonia 
method for selective determination of copper 
minerals; procedure in sodium _ tartrate 
method; sulphur dioxide method; results of 
leaching chalcocite and chalcopyrite with 5 
per cent solution of different reagents; results 
with four methods compared. 
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Utah 


The Utah Copper Enterprise—IX, T. A. 
Rickard. Min. & Sci. Press, vol. 117, no. 26, 
Dec. 28, 1918, pp. 853-860, 9 figs. Smelting 
of concentrate at Garfield smelter of Am. 
Smelting & Refining Co. 


LEAD 
Hydrometallurgy 
Innovations in the Metallur, of Lead, 
Dorsey A. Lyon and Oliver C. ston. De- 


rtment of Interior, Bur. of Mines, bul. 157, 
918, 176 pp. 13 figs. Application of new 
hydrometallurgical and other methods. Re- 
sults of experiments conducted by Salt Lake 
wed station of Bur. of Mines in codéperation 
with department of 
Univ. of Utah. 


Smelting 
Metallurgy of Lead, H. O. 
Min, Jl., vol. 107, no. 2, Jan. 11, 1919, pp. 
88-90. Lead smelting practice ; modern silver- 
lead smeltery. 


metallurgical research, 


Hofman. Eng. 


MAJOR INDUSTRIAL MATERIALS 


Manganese 


Electric Smelting on the Pacific Coast, W. L. 
Morrison. Jl. Blec., vol. 42, no. 2, Jan. 15, 
1919, pp. 67-68. States that while absence 
of cheap power precludes general development 
of electric furnace, nevertheless there is real 
opportunity in electric smelting of silicon 
manganese. 

Metallurgical Investigations During 1918, 
Van H. Manning. Blast Furnace, vol. 7, no. 
1, Jan. 1919, pp. 65-67. Production of fer- 
romanganese; smelting low-grade manganese 
ores in electric furnace; use of low-grade iron ; 
problems studied by Bureau of Mines. 


Manganese Deposits of East Tennessee—II, 
G. W. Stose and F. C. Schrader. Resources 
of Tennessee, vol. 8, no. 4, Oct. 1918, pp. 
235-324, 14 figs. Report prepared under co- 
éperative agreement between State Geol. Sur- 


vey and U. 8S. Geol. Survey. 
Nickel 
A Process for HElectrolytically Refining 
Nickel, Geo. A. Guess. Gen. Meeting Am. 


Electrochem. Soc., Apr. 3-5, 1919, advance 
copy, paper 2, pp. 9-12. Impure nickel con- 
taining copper and iron is used as anode; both 
iron and copper go into solution, but copper 
is —— by keeping powdered calcium 
carbonate suspended in electrolyte; cathode 
. enclosed in canvas bag; glue is used in solu- 
on. 


Zinc 
Metallurgy of Zinc, W. E. Ingalls. Eng. & 
in, Jl., vol. 107, no. 2, Jan. 11, py 87- 


88. Roasting; distillation furnaces ; tilling 
practice. 


Foreign Zinc-Smelting Capacities and Pros- 
pects R. ~——. Eng. & Min. Jl., vol. 107, 
no. 5, Feb. 1, 1919, pp. 227-228. Refers par- 
Sestesty to England, Australia, Belgium and 

esia. 


MINES AND MINING 


Cars, Mine 
Standardization of Mine Cars in Metal 
Mines, R. M. Raymond. Eng & Min. Jl., vol. 
107, no. 5, Feb. 1, 1919, pp. 220-224, 9 a 
Paper read at Seventh ‘Annual Safety Con- 
gress, Nat. Safety Council. 


Cement Gun 


Use of the Cement Gun in a Bituminous Coal 
Mine, M. 8. Sloman. Mine vol. 11, 
‘no. 1, Nov. 1918, pp. 1092-1095, 2 figs. Re- 
sults of United Coal Corporation said to prove 
that a cement coating properly applied will 
form permanent barrier to action of weather- 
ing on roofs susceptible to air slacking; gives 
cost figures, 

Drilling 

The Technique of Diamond-Drilling, J. A. 
MacVicar. Min. Mag., vol. 20, no. 1, Jan. 1919, 
pp. 1825. History and utility of the diamond- 
drill ; patent specifications of Leschot diamond- 
drilling apparatus; operations followed in 
process of drilling; recent uses of diamond- 
drills in testing of foundations for dam sites. 
Paper read before Cornish Inst. Engrs. 

Hammer Drills—Their History, Design and 
Operation, Henry 8. Potter. Jl. S. A. Instn. 
Engrs., vol. 17, no. 405, Nov.-Dec. 1918, pp. 
68-80, 17 figs. Refers qgectety to the popu- 
lar jack hammer type. (To be concluded.) 

The Hand Hammer Drill, James P. Cotter. 
Monthly Bul. Can. Min. Inst., no. 82, Feb. 
1919, pp. 207-211. Purpose in ap _ water 
and air to bottom of drill hole while drilling ; 
ases of hammer drill in coal mines. 


MECHANICAL ENGINEERING 


Hydraulic Stowing 
Primary Considerations in Hydraulic Stow- 
ing, Cc. A. John Hendry. Colliery Guardian, 
vol. 116, no, 3016, Oct. 18, 1918, pP. 805-807, 
14 figs. From paper before Geol. and Min. 
Soc. of India. 


Inspection, Idaho 
Mining in Idaho in 1918, R. N. Bell. Eng. 
& Min. Jl, vol. 107, no. 5, Feb. 1, 1919, 
PP. 236-238. Account of State inspection of 
mines. 


Laws 


Collection of Laws, Decrees, Resolutions and 
Other Acts Concerning Mines, Quarries, 
Sources of Mineral Waters, Steam Apparatus 
and Railroad Exploitation (Recueil de lois, 
décrets, arrétés et autres actes concernant les 
mines, les carrieres, les sources d’eaux miner- 
ales, les appareils 4 vapeur et l’exploitation 
des chemins de fer). Annales des Mines, 
Partie Administrative, series 11, vol. 7, 1918, 


pp. 81-185. Documents of second quarter of 
1918 issued by Ministry of Public Works, 
France. 

Prospecting 


Hydraulic Prospecting at the Rooiberg Tin 
Mines, E. R. Schoch. Jl. 8S. A. Instn. Engrs., 
vol. 17, no. 4-5, Nov.-Dec., 1918, pp. 61-67, 9 
figs. Surface prospecting by means of hy- 
draulic jets or monitors on level ground with 
artifically conserved return water. 


Utah 


Mining in Utah in 1918, Edward R. Zalin- 
ski. Eng. & Min. Jl., vol. 107, no. 4, Jan. 25, 
1919, pp. 178-183. 


1918 British Columbia 


Mining in British Columbia in 1918, Robert 
Dunn. ng. & Min. Jl., vol. 107, no. 2, Jan. 
11, 1919, pp. 110-111. 


1918 U. S. 


General Review of Mining in the United 
States in 1918. Eng. & Min. Jl., vol. 107, no. 
2, Jan. 11, 1919, pp. 103-107. 

See also MECHANICAL ENGINEERING, 
Handling of Materials (Coal Handling, Coke.) 


MINOR INDUSTRIAL MINERALS 


Graphite : 

Alabama Graphite in 1918, W. F. Prouty. 
Eng. & Min. Jl., vol. 107, no. 4, Jan. 25, 1919, 
pp. 194-195. Processes in milling; classifica- 
tion of washers ; costs. 


Monazite 


Monazite as a Source of Incandescent Light- 
ing Material, Sydney J. Johnstone. Gas 
World, vol. 69, no. 1794, Dec. 7, 1918, pp. 
350-351. Sources and history of mineral 
monazite from which are obtained the rare 
earths composing luminous portion of incan- 
ae agg gas mantle. From Jl. Soc. Chem. 
ndus. 


Molybdenum 


Molybdenum Within the Empire, Sydney J. 
Johnstone. Jl. Soc. Chem. Indus., vol. 37, no. 
23, Dec. 16, 1918, pp. 448R-450R. Statistics 
of world production and particularly of prog- 
ress in mines throughout British Empire. 


Tungsten 


The Tungsten Industry in 1918, Geo. J. 
Young. Eng. & Min. Jl., vol. 107, no. 2, Jan. 
11, 1919, pp. 78-80. Difficulties’ of mining; 
inconvenience of not having standard speci- 
fications for buying tungsten ores; domestic 
and total world production figures. 

Tungsten and the War, Julius L. F. Vogel. 
Min. Mag., vol. 20, no. 1, Jan, 1919, pp. 12-17. 
Qualities possessed by high s tungsten 
steel; development of tungsten industry in 
Great Britain; manufacture of tungsten. 


The Occurrence, Chemistry, Metallurgy and 


Uses of Tungsten, with S Reference to 
the Black Hills of South Dakota, J. J. Run- 
ner and M. L. nn. South Dakota 
School of Mines, bul. 12, Departments of 
Geol. & Chem., Sept. 1918, pp. 1-159 and 257- 
262, 20 figs. Parts rela to deposits of 


Black Hills are the result of field work and 
laboratory research of authors. 

A Bibliography of Tungsten Mines, Louis 
Hartmann. Mouth Dakote School of Mines, 
bul. 12, Departments of Geol. & Chem., Sept. 
1918, pp. 160-255 and 262-264. 


Tungsten and Molybdenum 


Manufacture of Tungsten and - owe 
Paul McJunkin. Am. Mach., vol. 50, no. 3, 

Jan. 16, 1919, pp. 99-100, How tungsten wire 

is made; coiling the spiral; properties; appli- 
eations; use of tungsten disks in wireless ap- 
| ee development of X-ray; tungsten wire 
ata. 





THe JOURNAL 
Am.Soc.M.E. 


Vanadium 


Analysis of Vanadium in the Ferrovana- 
diums (Método de valoracién del vanadio en 
los ferrovanadios), Vicente Garcia Rodeja. 
Boletin de Minas, vol. 10, nos. 7-9, Sept. 30, 
1918 pe. 122-128. Survey of methods in use; 
specia reference to Slavig method by treat- 
ment with nitric and hydrochloric acids; fu- 
sion method of PinerGa (reagent is sodium bi- 
oxide). 


OIL AND GAS 


Crude Oil Production 


Production of Crude Oil at New High Level. 
Automotive Industries, vol. 40, no. 3, Jan. 16 
9, pp. 154-157, 2 figs. ‘Exports of all 
mineral-oil products except kerosene show 
steady increase for 21 years. 

The Passing of Petroleum. Engineering, 
vol. 106, no. 2762, Dec. 6, 1918, pp. 633-635, 
3 figs. Review of present situation. 

Petroleum — A_ Resource Interpretation, 
Chester G. Gilbert and Joseph BE, Pogue. Jl. 
Soc. Automotive Engrs., vol. 4, no, 2, Feb. 
1919, pp. 100-110, 4 figs. Discussion of avail- 
able resources and their conservation. 


Gasoline 


Making Gasoline from Gas. Motor Boat- 
ing, vol. 23, no. 1, Jan. 1919, pp. 13-14 and 
47, 2 figs, General arrangement of appar- 
atus employed in process of recovering gaso- 
line from casing-head gas. 

Determining Gasoline in Natural Gas, W. 
P. Dykema and Roy C. Neal. Automotive 
Industries, vol. 40, no. 2, Jan. 9, 1919, pp. 
57-59, 2 figs. Method evolved at Bartlesville 
Experiment Station, Bureau of Mines. 

Testing Gas for Its Gasoline Content, W. P. 
Dykema and Roy C. Neal, Oil and Gas JL, 


vol, 17, no. 32, Jan. 10, 1919, pp. 42 and 44, 
2 figs. Absorption apparatus developed by 
Bureau of Mines experts. 
Mexico 
Mexico as a Source of Petroleum and Its 
Products, R. De Golyer. Jl. Soc. Automotive 
Engrs., vol. 4, no. 2, Feb. 1919, pp. 74-76. 


Estimates of reserves in Mexican oil fields; 
development since 1910; present conditions. 


Oil Recovery 


Production of Oil from Mineral Sources, 
F. Mollwo Perkin. Gas Jl., vol. 144, no. 2902, 
Dec. 24, 1918, pp. 658-660. When to use 
high or low temperature for carbonizing bitu- 
minous material. Paper read before Instn. 
Petroleum Technologists, 


Petroleum Industry 


Some General Observations on the Petroleum 
Industry, V. H. Manning. Jl. Soc. Automo- 
tive Engrs., vol. 4, no. 1, Jan, 1919, PR 35- 
38, 2 figs. Codperation between Bur. o ines 
and petroleum industry; possible technical 
research work; utilization of oil shales; for- 
eign supply situation. From address by Di- 
rector, Bur. of Mines, before Reconstruction 
Conference of Indus, War Service Committees. 


Shale 


Commercial Possibilities of Oil Shale, Har- 
J. Wolf. Eng. & Min. Jl., vol, 107, no. 5, 
eb. 1, 1919, pp. 217-219, 2 figs. Oil-bearing 
shales in Colorado and Utah and their pres- 
ent development; methods of mining and mill- 
ing, comparison with Scottish shale deposits. 


Water, Shutting Off 
Methods of Shutting Off Water in Oil and 


Gas Wells, F. B. Tough. rtment of In- 
terior, Bur. of Mines, bul. 163, 122 pp.. 27 
figs. Summarizes existing knowledge of 


methods and devices for pro oil or 
= sands from encroachment of water; Cali- 
ornia laws relating to protection of natural 
resources of petroleum and natural gas flow. 
Also in Water & Gas Rev., vol. 29, no. 7, Jan. 
1919, pp. 28-29. 

One of the Problems Involved in Excluding 
Water from Oil or Gas Wells, F. B. Tough. 
Water & Gas Rev., vol. 29, no. 7, Jan. 1919, 
pp. 28-29, Making watertight joint between 
string of casing and wall of hole at imper- 
vious stratum above productive sands and 

. below water horizons; formule for collapsing 
~ gua of modern lay-welded bessemer-steel 
ubes. 


PRECIOUS MINERALS 


Gold 


The Value of Gold in the Economic System, 
Henry Strakosch. Min. & Sci. Press, ven 117, 
no. 26, Dec. 28, 1918, pp. 861-863. Classifies 


old mines and sugees means for stimulat- 
ng production of gold. 

The Gold Problem. Min. Mag., vol, 20, no. 
1, Jan, 1919, pp. 28-31. Report of the Brit- 
ish Government committee, appointed to in- 
vestigate problem of maintain output of 
gold in face of increasing costs at mines. 
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Coal Saving by the 


Steam Boiler Plants’ 


By D. BRowNLiz 


HE author has been associated for about ten years 

with the investigation on scientific lines of the work- 

ing of every description of steam-boiler plant, and in 
the present article it is proposed to give the average figures 
for 250 typical steam boiler plants, with the object of sup- 
plying accurate data as to the tremendous national economy 
that can be effected by the adoption of scientific methods in 
the boiler-house. 

In the burning of coal for the generation of steam, the 
loss because of lack of scientific methods is hardly realized 
and, apart from the national point of view, offers to the 
individual firm a means of most substantial economy in 


POWER 







Vol. 48, No. 23 


Scientific Control of 


Economizers-—Out of the 250 plants, 155 were fitted with 
economizers, the other 95 plants having no means of utiliz- 
ing the waste heat from the boiler flues. ; 

Taking the 155-plants fitted with economizers, the aver- 
age saving is 11.4 per cent. of the coal bill. The highest 
figure found was 19 per cent. on a cotton-mill piant. The 
figure obtained on a well-managed plant is 15 


running expenses. 


deci cae 


to 20 per cent. saving, depending on the conditions. 








— 





Power 
December 3, 1918 








Engineers sometimes question the claims of the manufacturers regard- 
ing the savings made by their apparatus. 














do show large savings and we quote above some very interesting fig- 
ures by Mr. Brownlie. These are the result of ten years’ experience 
and detailed tests on 250 steam plants. 


We think you will agree with us that these fully substantiate the 
statements that we have made in our advertising. 


Our Engineers will be glad to tell you what 
savings Economizers can make in your plant. 
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Gold and Silver 


Metallurgy of Gold and Silver, A. W. Allen. 
Eng. & Min. Jl., vol. 107, no. 2, Jan. 11, 1919, 
pp. 92-96. Amalgamation practice; reinstate 


ment of charcoal as precipitant; South Afri-- 


can metallurgical progress; gold extraction 
with colloidal carbon; refining gold bullion; 
sodium sulphide in cyaniding. 


RARE MINERALS 
Radium 


How Radium-Bearing Ore Is Mined, Wal- 
lace T. Roberts. Min. & Sci, Press, vol. 118, 
no. 1, Jan. 4, 1919, p. 30, 3 oe: Mine & 
Quarry, vol. 11, no. 1, Nov. 1918, pp. 1106- 
1110, 8 fi Nov.; Prospecting carnotite 
areas in Colorado; Jan. 4; Methods of pros- 
pecting followed by Colorado companies. 


Radium: Its Properties and Occurrence in 
Nature—II, Richar Moore. Metal Rec. 
& Electroplater, vol. 4, no. 11, Dec. 1918, pp. 
391-393. History of metal; location of prin- 
cipal ores and method of working each; pres- 
ent uses and future possibilities;  mesotho- 
rium as substitute. 


New Minerals 


Review of New-Mineral Species (Revue des 
espéces minérales nouvelles), P. Gaubert. Bul- 
letin de la Société Francaise de Minéralogie, 
vol. 41, nos. 4-5-6, Apr-June 1918, pp. 93-96. 
Occurrences of crestmoreite, riverdsideite, 
katoptrite, ektropite, and flokite, pp. 117-130. 
Occurrences of crandallite, leifite, griffithite, 
mullanite, tetarkaite, didymolite, angaralite, 
arseno-bismite, arseno-ferrite, heliodore, creed- 
ite, sulphated cancrinite, cebollite, pintadoite, 
uvanite, hogbomite, minasragrite, aurobismuth- 
inite, stibiobismuthinite. 


Uncommon Ores 


Uncommon Ores and Metals, H. C. Meyer. 
Eng. & Min. Jl., vol. 107, no. 2, Jan. 11, 1919, 
pp. 124-125. Uses and demand of palladium, 
selenium, strontium ore, thorium ore, titan- 
ium, uranium and zirconium. 


TIN 


Conservation 


Symposium on the Conservation of Tin. 
Metal Rec. & Electroplater, vol. 4, no. 11, 
Dec. 1918, pp. 387-390 and 403. Methods by 
which tin can be saved and its use reduced; 
tin alloys; bearing metals, soldiers, babbitts, 
bronzes and their substitutes. 


VARIA 
Laws, Mining 
Mining Law and Economics. Minerals, 
Mines and Quarries, David Bowen, Quarry, 
vol. 24, no. 263, Jan. 1919, pp. 5-7. Review 


of authoritative definitions of mineral, ore, 
mine and quarry with reference to English 
and continental European legal decisions es- 
tablishing scope of signification. 


Minerals, International Control 


International Control of Minerals, C. K. 
Leith. Department of Interior, U. 8S. Geol. 
Survey, Mineral Resources of U. S.. 1917— 
part 1, Dec. 31, 1918, pp. 7a-16a. Movement 


of minerals under pre-war conditions of in- 
ternational trade; possibility of post-war in- 
ternational control: specific plans of interna- 
tional control of minerals; position of U. S.: 
general conclusions from standpoint of U. S. 


Production, U. S. for 40 Years 


40 Years_of Domestic Metal Production. 
Automotive Industries, vol, 40, no. 3, Jan. 1 
1919, pp. 180-181, 2 figs. Steady increases 
shown throughout last 50 years; efforts being 
made to increase production. 





Metallurgy 


ALUMINUM 
Alloys 


Aluminum and Its Light Alloys—IV, Paul 
D. Merica. Metal Rec. & Electroplater, vol. 
4, no. 11, Dec. 1918, pp. 384-386. Importances 
of these light-weight metals for motor and 
aircraft construction; metallography of com- 
mercial aluminum; chemical and _ physical 
properties at high and low temperatures; ten- 


sile properties of zinc-aluminum alloys. (To 
be continued.) 
Analysis 
The Analysis of Aluminum Alloys and 


Metallic Aluminum, J. J. Fox, EB. W. Skelton 


MECHAN ICAL ENGINEERING 


and F. R. Ennos, Jl. Soc. Chem. Indus., vol. 
37, no. 24, Dec. 31, 1918, pp. 328T-333T. 
Methods writers have found suitable for gen- 
eral work. Reagents used are a 10 per cent 
solution of pure sodium hydroxide, and nitro- 
sulphuric acid made by mixing 300 cc of con- 
centrated sulphuric acid with 300 cc of water, 
cooling, and adding 200 cc of pure nitric acid. 


Analysis of Hard Aluminum Alloys (Ana- 
lyse des alliages durs d’aluminium), A. 
Travers. Chimie & Industrie, vol. 1, no. 7, 
Dec. 1, 1918, pp. 708-711. Methods in use at 
Creusot works for quantitative analysis of 
zinc, aluminum, magnesium and copper in 
light alloys. 


Dust, Inflammability of 


The Inflammability of Aluminum Dust, 
Alan Leighton. Department of Interior, Bur. 
of Mines, Tech. Paper 152, 15 pp. Review of 
available literature; experimental work; 
properties affecting explosibility ; precautions 
to be observed. 


Metallography 


The Metallography of Aluminum, Robert J. 
Anderson. Jl. Franklin Inst., vol. 187, no. 1, 
Jan. 1919, pp. 1-47, 65 figs. Discussion of 
amorphous theory and plastic deformation ; 
observations on grain-growth phenomena ; 
micrographs of various forms of aluminum, 
cast, worked, and annealed; annealing and 
recrystallization of aluminum which has un- 
dergone plastic deformation; experimental in- 
vestigation of exaggerated grain growth in 
aluminum ; | een of polishing and etching 
aluminum m 
scopic examination. 


BLAST FURNACES 


Car Dumper 


Movable Car Dumper with Rotary Cradle, 
A. F. Case, Blast Furnace, vol. 7, no. 1, Jan. 
1919, pp. 60-61, 2 figs. Machine located near 
storage yard for handling ore and limestone 
at blast-furnace plant. Said to be capable of 
unloading 30 to 35 cars an hour. 


Gas Operation 


Blast Furnace Plant Blows in First Stack. 
Blast Furnace, vol. 7, no. 1, Jan. 1919, pp. 
50-56, 6 figs. Installation of combined blast- 
furnace gas and chain-grate stokers firing on 
heavy mill loads. Gas cleaning designed to 
keep both stoves and washer clean and in op- 
eration throughout entire blast. 


Potash 


Potash Content of Blast Furnace Charges, 
N. H. Gellert. Iron Age, vol. 103, no. 6, Feb. 
6, 1919, pp. 355-356. Alabama iron ores and 
foreign manganese ores contain the most; 
potash in the burden of American furnaces. 


Slag 


Widening Demand for Blast Furnace Slag, 
Clarence E. Wright. Iron Age, vol. 103, no. 4, 
Jan. 23, 1919, pp. 241-243, 5 figs. Uses to 
which it has been put; a possible $20,000,000 
income to industry. 


Thickener 
Dorr Thicxener in Blast-Furnace Field. 
Iron Age, vol. 103, no. 2, Jan. 9, 1919, pp. 
112-115, 3. figs. Used in clarification of 


washer discharge water it eliminates trouble- 
some problems and yields valuable product; 
simplicity of operation. 


COPPER 


Boron Deoxidizer 


The Boronic Deoxiding of Copper, James 
Scott. Foundry Trade Jl., vol. 20, no. 203. 
Nov. 1918, pp. 598-599, 3 figs. Experimental 
research of procedure followed by boronic 
ce when acting on copper and its al- 
oys. 


Bronze Heat Treatment 


Effect of Heat Treatment on Bronze, F. F: 
Hausen and O. A. Knight. Iron Age, vol. 103, 
no. 6, Feb. 6, 1919, pp. 347-349, 12 figs. 
Characteristics disclosed by Brinell hardness 
tests and photomicrographs; quenching and 
drawing give greater hardness than quench- 
ing alone. 


Bronze Inclusions 


Nonmetallic Inclusions in Bronze and Brass, 
G. F. Comstock. Foundry. vol. 47, no. 518, 

b. 1919, pp. 79-83, 21 figs. From a paper 
presented at the October meeting of the In- 
stitute of Metals Division of the Am. Inst. of 
Min. Engrs. 


Heap Leaching 


Metallurgy of Copper, Arthur L. Walker. 
Eng. & Min. J1., vol. 107, no. 2, Jan. 11, 1919, 
pp. 90-92. Heap-leaching experiments being 
conducted in southwestern copper centers; 
Anacond. fume-dust collector. 


crosections preparatory to micro- 


THE JOURNAL 


Am.Soc.M.E. 


FERROALLOYS 


' Production 


Ferroalloys Production Stimulated. 
Trade Rev., vol. 64, no. 1, Jan. 2, 1919, pp. 
118 and 120. Imports and domestic produc- 
tion of manganese alloys; imports of man-- 
ganese ore; stimulation in production of 
spiegeleisen. 


1918 


Ferro-Alloys in 1918, Robert J. Anderson. 
Eng. & Min. Jl., vol. 107, no. 2, Jan. 11, 1919, 
pp. Technical advances in metallurgi- 
cal processes, 


Iron. 


FLOTATION 


Flotation Machines 


The Flotation Process, A. W. Allen. Eng. 
& Min. J1., vol. 107, no. 2, Jan. 11, 1919, pp. 
97-100. New flotation machines; progress in 
selective flotation; development of Galena 
flotation ; separate treatment of colloids. 


IRON AND STEEL 


Blast Furnaces 
See preceding column. 
Case-Hardening 


Ancient and Modern Carbonizing Methods, 
Theodore G. Selleck. Am. Drop Forger, vol. 5, 
no. 1, Jan. 1919, pp. 7-12, 4 figs. Discusses- 
use of compounds for case-hardening and de- 
scribes improved methods. Uniform results 
secured by preheating. 


Chrome Steel 


Physical Qualities of High Chrome Steel, L. 
R. Seidell and G. J. Horvitz. Iron Age, vol. 
103, no. 5, Jan. 30, 1919, pp. 291-294, 4 figs. 
Relation between hardness and double car- 
bides in solution; critical temperatures; max- 
imum tensile strength and ductility. 


Density 


Specific Density of Steel, H. E. Roerr. Irom 
Age, vol. 103, no. 3, Jan. 16, 1919, p. 184, 1 
fig. Extent to which forging compresses_ or 
consolidates metal. From paper for Feb. 
meeting of Am. Inst. of Min. Engrs., New 
York. 


Furnaces 


Pulverized Coal for Metallurgical Furnaces, 
Charles E. Longenecker. Iron Age, vol. 103, 
no. 6, Feb. 6, 1919, pp. 351-352, 1 fig. Greater 
efficiency claimed for furnaces of correct de 
sign; continuous service more certain; aver- 
age combustion figures for different furnace 
types. 


Germany 


The Future of the German Iron Industry, 
H. Miingesheimer. Cassier’s Eng. Monthly, 
vol. 54, no. 6, ec.D 1918, pp. 340-341. Opinion 
of General Director of Gelsenkirchen Steel 
and Iron Works. 


Heat Treatment and Grain Size 


Grain Limits in Heat-Treated Alloy Steels, 
R. S. Archer. Iron Age, vol. 103, no. 6, Feb. 6, 
1919, pp. 266-367, 12 figs. New etching proc- 
ess which defines the crystals, boundaries and’ 
assists in detecting faulty heat treatment. 
From paper for February meeting of American 
Institute of Mining Engineers, New York. 


High-Speed Steel 
Durability. of High Speed Steels, R. Polia- 
koff. Iron Age. vol. 103, no. 5, Jan. 30, 1919, 
pp. 295-296. 2 figs. Russian cutting tests with 
nine brands; chemical composition and _ re- 
quirements; results compared with Taylor’s 
conclusions. 


Hot Deformation of Steel 


Influence of Hot Deformation on Steel, 
George Charpy. Am. Drop Forger, vol. 4, no. 
12, Dec. 1918, pp. 482-488, 3 figs. Technical 
discussion on effect of rolling and forging on 
structure of steels; data concerning changes 
on exterior and interior of forgings. From 
paper presented before Iron & Steel Inst. 


Literature for 1918 


Review of Iron and Steel Literature for 
1918, FE. H. McClelland. Blast Furnace, vol. 
7. no. 1. Jan. 1919, pp. 73-75. Classified list 
of important books, serials and trade publica- 
tions. 


Molybdenum Steel 


Molybdenum-Steel Versus Gun_ Erosion 
Masatosi Ok6chi, Massaichi Majima and 
Naoshi Sato. Jl. College of Eng., Tokyo Im- 
perial Univ., vol. 9. no. 5, Oct. 15, 1918, pp. 
153-195, 50 figs. Experimental determination 
of modulus of elasticity, modulus of rigidity, 
Brinell hardness number, thermal dilatation, 
thermal conductivity and magnetization at 
high temperatures of specimens of gun steel, 
nickel steel, nickel-molybdenum steel and 


tungsten steel. 
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ti 4 : * 
~~ Facing Keen Competition 
Diamond Soot Blowers will cut 
your Operating costs. 





HERE shall we look for profits? Taxes are high. 
Labor is high. Keen competitive conditions are 
being, re-established. The trend of prices at which 

commodities can be sold is downward. 

Yet business must be conducted at a profit! 


How can this be accomplished? Only by increasing 
operatin®, efficiencies. 






In particular the cost of producin}, power can and must be reduced. Equip- 
ment essential for this purpose is Diamond Soot Blowers. 


Intheaverage plant Diamond Soot Blowers willeffect the followin?economies: 


Fuel; a savin? of 4 to 8 per cent. 

Boiler Efficiency; an increase of 4 per cent. 

Labor; a savin3, of many hours per day. 

Longevity; an increase in the length of service of boiler tubes 
through the prevention of corrosion. 

5. Steam; asavin~, of 25 to 75 percent on steam used for cleanin. 







eYPPr 






Such savings as these show up handsomely in your annual profits. If your 
plant is not equipped with Diamond Soot Blowers, ask for Bulletin No. 119. 


d 










DIAMOND POWER SPECIALTY COMPANY 
@ Detroit, Michigan 


S@T BLOWERS - SAVE 4 to 8% FUEL 
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Phosphorus 
Effect of Phosphorous in Soft Acid and 
pon c Steels, J. S. Unger. Proc. 
Stee ti Research Soc., vol. 2, no. 1, 


1919, iP? 11-23, 11 figs. None of :the steels 

in experiments showed brittleness under 
veld working, due to phosphorus. Results of 
various mechanical tests, cold bending of 
rivets under hammer, upsetting in making 
barrels, automobile parts and cream separator 
large-headed nails or rivets, or fabrication of 
bowls, indicated increase of hardness with in- 
crease of phosphorus. 

Phosphorus in Malleable Cast Iron, J. H. 
1918" Iron & Steel Can., vol. 1, no. 11, Dec. 
191 pp. 445-453, 7 figs. Effects of ay + 
tions o phosphorus varying from 0.05 to 0.5 
per cent on mechanical properties of malleable 


cast iron. Writer concludes that ill effects be- 
come marked at 0.2 per cent. Paper p - 
sented before Iron & Steel Inst., Sent. 1918. 


Refractories 


See Refractories, under MECHANICAL ENGI- 
NEERING. 


Rolling and Grain Size 


The Grain Size in Steel as Influenced by 
Rolling, W.G. Dauncey. Monthly Bul. . 
Min. Inst., no. 82, Feb. 1919, pp. 164-166, 
figs. Photomicrographs of portion of othed 
basic steel bar. 


Rolling Mills 


See Mechanical Processes (Plate Mills), un- 
der MECHANICAL ENGINEERING, 


Steel Failures 


The Cause and Mechanism of Steel Failures, 
Z. W. Zimmerschied. Proc. Steel Treating 
Research Soc., vol. 2, no. 1, 1919, pp. 24-25 
and 28-29. Analysis of reasons for usual 
failures of autothobile parts. 


Steel Industry in 1918 


General Review of Steel Industry for 1918, 
B. E. V. Luty. Blast. Furnace, vol. 7, no. 1, 
Jan. 1919, pp. 62-65. Quantity and char- 
acter of output; alignment of belligerents; 
labor and wages; necessity of labor-saving 
machinery. 


Tests 


Tension, Impact and Repeated Im 
of Mild and Hard Steels, Tsuruzo Matsumura. 
Memoirs College of Eng., Kyoto Imperial 
Univ., vol. 2, no. 2, July 1918, pp. 63-69, 16 
figs. Experiments on six flat bars varying 
in. percentage of carbon from 0.102 to 0.65, 
to detect cause of unexplained fractures. 


NON-FERROUS ALLOYS 


act Tests 


Stellite 
Stellite—Its Manufacture and User. Can. 
fr., vol. 39, no. 1, Jan. 1919, 77-78, 2 
figs. How it is manufactured at. tere, Ont. 
Welding 


Behavior of Non- worsens Metals Under the 
Oxy-Acetylene Torch—II F. 
Metal Rec. & Fm ee = “vol. 4 oh 2, 
Dec. 1918, pp. 381-383. How copper alloys are 
welded; process when working with mag- 
nesium, nickel, silver, gold, lead, tin and zinc. 

Zinc Alloys 

Zine Alloys Instead of Copper All Tote Iron 
Age, vol. 103, no. 3, Jan . 175. 
French experiments on certain a. .% ons of 
zinc, aluminum and copper as cast, rolled or 
drawn under a press. 


See also ELECTRICAL ENGINEERING, 
Electrodeposition. 


OCCLUDED GASES 


Reactions 
Notes on the Occlusion of Gases in Metals, 
Alfred W. Porter. Chem. Engr., vol. 26, no. 


13, Dee. 1918, pp. 499-500 and 509, 1 fig. 
Phases of reactions between gases and metals 
as determined by various experimenters. 








Aeronautics 


. 


AEROPLANE PARTS 


Starters 
The Bijur Airplane Re Starter. Avie. 
| may vol. 6, no. 1, Feb 1919, pp. 33-34, 


— Characteristics of E designed with 
minimum weight and low current consumption 
combined with maximum of cranking 
to break away a stiff engine. It is use 
ticularly on seaplanes. 


wer 
par- 


MECHANICAL ENGINEERING 


Bijur Starters for Seaplanes and ag 9 
Automotive Industries, vol. 40, no. 2, Jan. 9, 
tted to tLiverty engines 

‘and crank engine through 
gear with Bijur automatic 







screw shfft. © 
AEROSTATICS 


Airship Possibilities 
The Case for the Airship, W. Lockwood 
Marsh. Aviation, vol. 5, no. 11, Jan. 1, 1919, 
pp. 697-699. Salient features and ate tabili- 


ties of lighter-than-air and of heavier-than-air 
craft. 


Future of the Helium Airship, Ladislas 
@Orcy. Aviation, vol. 5, no. 11, Jan. 1, 1919, 
pp. 695-697, 2 figs. How helium was pro- 
duced; military aspects of discovery. 

See also INDUSTRIAL TECHNOLOGY, 
Helium. 


AIRCRAFT PRODUCTION 


Naval Aircraft Factory 


The Naval Aircraft Foctest, Aviation, vol. 
6, no. 1, Feb. 1, 1919, >= 7 figs. Site 
dimensions and’ interna po BM naval 
flying boats, 

The Naval Aircraft Factory. Mech. 
vol. 41, no. 2, Feb. 1919, pp. 142-146, 14 7 
Organization ‘of staff and working force ; em- 
ployment of women; operation of the various 
departments ; features of standardized sea- 
plane manufacture at the plant. 


APPLICATIONS 


American View 


The Opportunity of Aviation, William B. 
Stout. Jl. Soc. Automotive Engrs., vol. 4, 
no. 1, Jan. 1919, pp. 39-41 and (discussion) 
pp. 41-42. Difficulties to be overcome ; engine 
development in the war; problem of landing; 
cost of preduction. 


British View 
Lord Weir on the Future of ryt, Flight, 
vol. 11, no. 1, Jan. 2, 1919, pp. 160 Meas- 
ures upon which development of operational 


side of air transport depends and part the 
State is to play in this development. 


Commercial Aeronautics 


Problems of Commercial 
Lepere. Aviation, vol. 5, no. 11, Jan i919, 
p. 694. Commercial uses of existing seat 
planes; present possibilities of design. 

Commercial Transport by Airplane. Avia- 
tion, vol. 6, no. 1, Feb. 1, 1919, pp. 31-32; 
Aeronautics, vol. 15, nos. 270 and 271, Dec. 18 
and 25, 1918, pp. 577-592 and 608- 638; Flight, 
vol. 10, nos. 50, 51, 52 and vol. 11, no, 1, 
Dec. 12, 19, 26, 1918 and Jan. 2, 1919, Bp. 
1413-1418, 1443-1445, 1465-1470, ‘and 22-27. 
Report of special committee on law and 
policy ; interim report of special committee on 
technical and practical questions of aerial 
transport; memorandum on experimental air 
service; business questions ya to air- 
craft industry and aerial services; labor; re- 
search and export education. 


DYNAMICS 


Aerofoil Sections 
» "gecine Aerofoil Sections for aor te Renee. 
. Clark. Aviation, vol. 6, no. Feb. 
1o15° p. 20-22, 2 figs Charts %, setecting 


1) 


approximately best aerofoil section for s 
range and to estimate speed performance to be 
expected in a given airplane. 


Calculation of Performance 


Performance a Aangiames, W. L. 
Flight, vol. 11, n Jan. 2, 1919, pp. 13-15, 
7 figs. Mathometicer relations between horse- 
power, rate of climb and turning circle; con- 
ditions under which circular flight may be ex- 
tended with greatest rapidity. 


Flattening-Out of nasnaionee 


Flattening-Out of Aeroplanes After Steep 
Glides, Genjiro Hamabe. emoirs College of 
Eng., Kyoto Imperial Univ., vol. 2, no. 1, 
June 1918, pp. 7-52, 8 figs. Derivation of 
general equations of rigid dynamics with 
center of gravity of aeroplane as origin; dis- 
cussion of symmetric motion of aeroplane ; 
problem of recovery from a steep dive at high 
speed treated by method of approximate cal- 
culation; application of approximate calcula- 
tion to various eases of sharp flattening-out 
of a military Curtiss JN2 tractor. 


PLANES 


Cowley. 


Christmas 


The Christmas Strutless Biplane. 


Aerial 
Ase, vol. 8, no. 19, Jan. 20, 1919, 


pp. 948-949, 
—_ Struts, cables and wires are entirely 
eliminated in machine reported to make 170 
miles an hour with a 6-cylinder Liberty motor. 





Tse JournaL 


German Planes 


The Trend of German Aeroplane Design. 
Engineer, vol. 127, no. 3289, . 





25-26. ¥ aby th res 
pp. rom a : r- 
craft Production feck st t), 


Ministry of Munitions: sors £ 
Halberstadt . eee 
Report on ‘the Halberstadt ‘Two-Seater ype 
C-h i Aeronautics, vol. 269, ' Dec. 
11, 1918, pp. Sbo02 12 figs ; Might vol. 10. 
, Dee. 918, pp. 1404- 1407, 12 figs. 
Biplane carte bn with 180-hp. Mercedes en- 
; es one fixed and one movable gun. 
Ry to C. II type. Issued by Technical 


Department, Aircraft Production, Ministry of 
Munitions. 


Loening 


The Loening Two-Seater Fighting ono- 
plats Aviation, vol. 5, no. 11, Jan. 1, 1919, 

689, 1 fig. Brief description of weft 
tone of fighting airplane designed to facilitate 
production. 


L. V. G. 


The L. V. G. Two-Seater Biplanes. Engi- 
neer, vol. 126, nos. 3284 and 3286, Dec. 6 and 
20, 1918, > Pp 483-486 and 525-527, 26 7 4 ey 
17 figs. ; light, vol. 10, nos. 51 ‘and 5 
19 and 56, 1918, pp. 1436-1431 and 1457- 1461, 
20 figs.; "Aeronautics, vol. 15, no. 267, ; Nov. 
27, 1918, pp. 496-503, 48 fi . Engineer, Dee. 6: 
Description and illustrations of details of 
construction ; Flight, Dec. 19: C. V. and C. VI. 
types; Dec. 26: Wing construction, struts, 
ailerons, undercarriage controls, engine mount- 
ing, oil system, accessories. Issued by tech- 
nical Dept., Aircraft Production, Ministry of 
Munition ; "Aeronautics, Nov. 27, Vv. and 
= * types: Report of Technical Depasicent 
of Air Ministry. 


Martin 


wot Martin Twin-Engined Bomber, Donald 

Douglas. Aviation, vol. 5, no. 11, Jan. 1, 
Yo19 pp. 677-680, 9 figs. Machine built to 
fulfill requirements of night bomber,, 4 
bomber, long-distance photography, and) gu 
machine. 


Pfalz 


Report on the Pfalz (D xii) 
vig. Aeronautics, vol. 15, no. 269,, Dec. 
11, 1918, pp 544-549, 19 figs. Biplane 
equipped with 180- hp. Mercedes engine; car- 
ries two Spandau fixed guns. as technical 
Department, Aircraft Production, Ministry of 
Munitions. 


Standard C-1 


The Standard C-1 Single Seater. 
Age, vol. 8, no. 20, Jan. 27, 1919, pp. 985-987, 
6 figs. Characteristics of Standard Aero Cor- 
poration biplane designed as secondary train- 
ing machine. 


Single-Seater 


Aerial 


ENGINES 
Altitudes 


Performance of 
High Altitudes, H. C. Dickinson. Aeronautics, 
vol. 15, no. 269, Dec. 11, 1918, pe: 542-543, 
3 figs. Describes a laboratory bu iding where 
it is contemplated to study engine perform- 
ance in general, including carburation, under 
conditions corresponding to highest altitudes 
reached by aviators. 


Carburation 


Carbureting Conditions Characteristic of 
Aircraft Engines. Jl. Soc. Automotive Engrs., 
vol. 4, no. 1, Jan. 1919, pp. 9-12, 9 figs. Tests 
to determine changes in engine performance 
with changes in atmospheric temperature and 
pressure at various levels above earth’s sur- 
face, with special reference to variables af- 
fecting functioning of carburetor and changes 
in performance resulting from variables in car- 
buretor itself. From Bur. of Standards re- 
port no. 10 on aeronautic power plants. 

Curtiss 

The Curtiss Model K 12 Cylinder ee 
Engine. Aviation, vol. 5, no. 11, Jan. 1919, 

pp. 685-689, 7 figs. Principal antares, En- 

ne is of fixed cylinder type and consists of 


fo cylinders in two groups of six qach, with 
included angle of 60 deg. 


Dusenberg 


The Dusenberg Model H 850-Hp. Motor, G. 
Douglas Wardrop. Aerial Age, vol. 8, no. 20, 
Jan. 27, 1919, pp. 991-995, 12 figs. General 
dimensions and particulars. Motor is of 16- 
eo Vv type with cylinders at an angle of 
45 deg. ; weight of power plant with gear 
drive is 1575 Ib. 


Hispano-Suiza 


The Model H, 300-Hp. Hispano-Suiza En- 
gine. Aviation, vol. 6, no. 1, Feb. 1, 1919, > Pp. 

26, 4 figs. Points in which model H dif- 
fers from other Hispano-Suiza engines, and 
particularly with regard to lubrication. 


Aeronautic Engines at 
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ANNOUNCEMENT 


Honorably Discharged. 


URING the past few months 90% of the productive 

resources of the B. F. Sturtevant Company have been 
serving the United States Government, so that it has been 
impossible to serve any of our friends unless they were 
engaged in War Work. 


This condition has worked hardships on all of us, and we 
{O: know some were compelled to purchase apparatus not in 
=: harmony with their desires or judgement. But — that is now 
Fi past. We have, figuratively speaking, been “mustered out” of 
the service of the government, and we stand at attention 
to be mustered into the service of the building and constructing 


_ army, and our ensign bears the name SfURfeVvanl 


&. Par. OFF.) 


We have learned two things during the war:— First; that 
Stirtevamt Fans, Blowers, Engines, Turbines and Power 
Apparatus met every demand made of them, just as they 
have been doing for sixty years. Second; We are pre- 
pared as never before to meet the needs of our friends with 
promptness. Our Engineering Staff will serve you promptly 
and efficiently and our Works will back them up. 


B. F. STURTEVANT CO., 


BOSTON, MASS. U. S. A. 
And all Principal Cities. 
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Liberty Engine 
Ignition on Liberty Engine. Motor e, 
vol. 35, no. 2, Jan. 9, 1919, pp. 20-21 and 39, 
10 figs. Wiring diagram; arrangement of 
three arms of circuit breaker; diagram of fir- 


ing order. Generator-battery type; special 
Delco system is used. 
Miller 


The Miller 125-Hp. Aircraft Engine. Avia- 
tion, vol. 6, no. 1, Feb. 1, 1919, pp. 30-31, 2 
figs. Features and dimensions of this four- 
cylinder engine. 


Radio Cylinder 


Fixed Radial Cylinder Engines, John W. 
Smith. Jl. Soc. Automotive Engrs., vol. 4, 
no. 1, Jan. 1919, pp. 24-26, 5 figs. Weight 
of power plant; reliability, durability and 
balancing ; fuel and oil consumption; stream- 
line mounting; cooling. Radial engine is con- 
sidered as having more advantages than V 
type. 

Specification of Engines 

Complete Technical Specifications of Im- 
portant American and Foreign Airplane En- 
gines. Automotive Industries, vol. 40, no. 3, 
Jan. 16, 1919, Supplement, chart between pp. 
134-135. Details of 37 different types as com- 
piled by Technical Section, Division of Mili- 
tary Aeronautics. 


MATERIALS OF CONSTRUCTION 
Plywood 


Plywood in Aeroplane Construction, Henry 


Harrison Suplee. Aerial Age, vol. 8, no. 19, 
Jan. 20, 1919, pp. 945-947 and 961, 7 figs. 
Design and construction of plywood mono- 


coque fuselages, plywood wing ribs and fuse- 
lage taps. 


MECHANICS 


Stress Determination 
Stress Optical Experiments, A. 


R. Low. 
Flight, vol. 10, nos. 50 and 51, Dec. 12 and 


19, 1918, pp. 1409-1410 and 1435-1439, 20 
figs. Dee. 12: Examples of optical observa- 
tions. Dec. 19: Deflection curves for top spar 


calculated and observed for total loads of 
10, 20, 30, 35 and 40 1b.; principle of dyna- 
mical similarity applied to deformable elastic 
structures. « (Concluded.) 


Struts 


Design of Aeroplane Struts, W. H. Barling 
and H. A. Webb. Aeronautics, vol. 15, nos. 
268 and 269, Dec. 4 and 11, 1918, pp. 521-525, 
and 538-541, 9 figs. Dec. 4: Analytical deter- 
mination of shape which will cause strut, 
when endload rises and it deflects, to be sub- 
jected to the same maximum stress at every 
section; Dec. 11: Mathematical theory and 
formulae, numerical examples, crinkling stress 
of steel tubes. Paper read before Roy. Aero- 
nautical Soc. 


An Approximate Graphical Treatment of 
Some Strut Problems, John Case. Engineer- 
ing, vol. 106, no. 2764, Dec. 20, 1918, pp. 
699-670, 7 figs. Mathematical article discuss- 
ing crippling load of a pin-jointed strut of 
verying section; deflection of a strut with 
lateral load; deflection of a strut subjected 
to lateral load and terminal couples; con- 
tinuous beams with end load; proofs of 
formule. 


Wing-Strueture Calculation 


Incidence Wires in the Strength Calcula- 
tions of Wing Structures, John Case. Aero- 
nautics, vol. 15, nos. 268, 270 and 271, Dec. 4, 
18 and 25, 1918, pp. 516-517, 566-570 and 
602-607. 25 figs. Dec. 4: Ordinary processes 
of statics and principle of least work, as 
methods of computing thrust in members of 
frame. Physical aspect of difference between 
the two methods; Dec. 18: Formule for 
estimating loads in spars, struts, etc., and 
numerical examples of the methods of using 
| ronal formule; Dec. 25: derivation of 
ormule. 


MILITARY AIRCRAFT 
British Planes 


British Airplanes and Seaplanes. Automo- 
tive Industries. vol. 40, no. 3, Jan. 16, 1919. 
PP. 142-143. Principal types of engines and 
planes in use in the Royal Naval Air Service 
and in the Army. 


U. S. Le Pere 
The Le Pére Fighter. Aerial Age, vol. 8, 
no. 18, Jan. 13, 1919, pp. 904-905, 5 figs. 


General dimensions, weights and performances 
of reconnaissance plane fitted with 400-hp. 
Liberty engine. 


U. S. Planes 


tecord of Performance of American Planes. 
automotive Industries, vol 40, no. 3, Jan. 16, 





MECHANICAL ENGINEERING 


1919, p. 103. Table illustrating types and 
principal features of airplanes built by U. 8S. 
Government since June 1917 


MODELS 


Model Construction 


Model Aeroplane Building as a Step to 
Aeronautical Engineering. Aerial Age, vol. 8, 
nos. 18, 19 and 20, Jan. 13, 20 and 27, 1919, 
pp. 913, 957 and 1001, figs. Jan. 13: 
Details of wings; Jan. 20: Making tail sur- 
faces, fin and rudder; Jan. 27: Details of 
stabilizer, elevators, fin and rudder for Ford 
motored airplane. 

Model Aeroplanes—XIX, F. J. Camm. <Aero- 
nautics, vol. 15, no. 268, Dec. 4, 1918, p. 529, 
6 figs. ,Notes on driving mechanism. 


PROPELLERS 


Charts 


Nomographic Charts for the Aerial Pro- 
peller, S. E. Slocum. Aerial Age, vol. 8, no. 
20, Jan. 27, 1919, pp. 988-990, 4 figs. Power, 
thrust, torque and efficiency charts represent- 
ing formule derived from experimental data. 
Formule were discussed in Aerial Age, Aug. 
26 and Noy. 18, 1918. 








Marine 
Engineering 


AUXILIARY EQUIPMENT 


Condensers 


Auxiliary Machinery on British Standard 
Ships. Shipbuilding and Shipping Rec., vol. 
12, no, 25, Dec. 19, 1918, pp. 595-596, 5 figs. 
General arrangement of auxiliary machinery 
for A and B types; details of auxiliary con- 
denser incorporated in main engine structure 
on marine engines. 


Propellers 


Chart for Diameters of 3-Bladed Propellers. 
Motor Boat, vol. 16, no. 1, Jan. 10, 1919, p. 
12, 1 fig. To determine diameter of propeller 
from desired revolutions and hp. delivered. 

Screw Propellers, C. W. Dyson. Jl. Am. 
Soc. Naval Engrs., vol. 30, no. 4, Nov. 1918, 
pp. 753-805, 4 figs. Theoretical discussion 
covering thrust deduction and wake gain; slip 
block coefficients; wing screws; correction of 
slip block coefficient for variation of midship 
section coefficient from standard; mean rela- 
tive tip clearance of propellers; resistance of 
hull appendages; basic conditions for analy- 
sis and design of screw propellers; general 
formule for power correction for “ cavitation ” 
and “ dispersal of thrust column”; standard 
forms of projected area ratio; standard 
— of blade sections; problems in propeller 

esign. 


Valves and Fittings 


Marine Practice in Valves and Fittings, A. 
G. Christie. Mech. Eng., vol. 41, no. 2, Feb. 
1919, pp. 135-136. Suggests that certain fea- 
tures of central-station practice be extended 
to marine practice. 


SALVAGE 


Salvaging Device 

Making the Sea Give Up Its Wealth. 
Marine Engr., vol. 
12-14, 1 fig. Patented salvaging device con- 
sisting of dual system of non-capsizing pon- 
toons to serve as lighters for salvage and 
quarters and workshops for wrecking crews 
as well as for raising vessels on an even keel. 


S.S. St. Paul 


The Salvage of the St. Paul. Engineer, 
vol. 126, no. 3284, Dec. 6, 1918, pp. 480-483, 
7 figs. Account of raising of liner which sank 
at her pier in New York harbor. 


SHIPS 


Am, 


Camouflage 


Principles 
Alon Bement. 
Feb. 1919, pp. 90-93, 9 figs. Complementary 
colors to produce low visibility; dazzle sys- 
tem of ambiguous perspective to disguise ship’s 
course; special color effects. 


Underlying Ship Camouflage, 


Castings 


Castings Used in Ship Construction, Ben 
Shaw and James Edgar. Foundry Trade Jl., 
vol. 20. no. 203, Nov. 1918, pp. 579-584, 26 
figs. Methods adopted in making pattern for 
and casting rudder; general considerations on 
large and small castings. 


14, no. 1, Jan. 1919, pp. - 


Int. Mar. Eng., vol. 24, no. 2, - 


THE JOURNAL 
Am.Soc. M.E. 


Concrete Vessels 


Reinforced-Concrete Steamer “Armistice.” 
Engineering, vol. 107, no. 2767, Jan. 10, 1919 
pp. 46-48, figs. Illustrations with general 
escription of a 205-ft. concrete steamer con- 
structed by the Ferro-Concrete Ship Construc- 
tion Company, Limited, Barrow-In-Furness. 

Concrete Ships. Times Eng. Supp., no. 530, 
Dec. 1918, pp. 252-253. Program at Lanca- 
shire yards; equipment of yards. 

New Type of Reinforced Concrete Boat. 
Concrete Age, vol. 29, no. 3, Dec. 1918, pp. 
24-25. System followed at Aberthaw yard for 
building 500-ton lighters. 

Structural Details of Concrete Ships, W. 
Noble Twelvetrees. Nautical Gaz., vol. 
no. 2, Jan. 11, 1919, pp. 24-25. Systems of 
concrete shipbuilding followed in British ship- 
yards and advantages claimed by_ advocates 
of each system. From the Shipbuilder. 


The Waller System of Reinforced Concrete 
Ship Construction, W. Noble Twelvetrees. HEn- 
gineering, vol. -06, no. 2760, Nov. 22, 1918, 
pp. 580-583, 16 figs. Description of system 
introducing precast concrete slabs into con- 
struction. 


Detail Drawing Methods 


Detail Drawing Method Used for 8800-Ton 
Steel Ships. Eng. News-Rec., vol. 82, no. 4, 
Jan. 23, 1919, pp. 188-190, 3 figs. Adapted 
successfully to old-style ships of fully curved 
shape; permits checking pieces before they 
leave shop. 


Electrical Installation Work 


Cutting Time on Installation Work. Jl. 
Elec., vol. 42, no. 1, Jan. 1, 1919, pp. 25-26. 
Systematic planning of electrical installation 
work as carried out in large shipyard. 


Electric Propulsion 


The Ljungstroébm Turbo-Electric System of 
Ship Propulsion. Jl. Am. Soc. Naval Engrs., 
vol. 30, no. 4, Nov. 1918, pp. 813-834, 60 figs. 
Ljungstrém turbine consists of two disks carry- 
ing intermeshing rings of reaction blading ; 
each disk is direct-coupled to a generator. 
Turbine, equipment, auxiliaries and mount- 
ings are treated at length. From Engineer- 
ing. 

Electric Propulsion on the New Mexico, 
Wingrove Bathon. Elec. World, vol. 73, no. 
1, Jan. 4, 1919, pp. 7-10, 1 fig. Interview 
with Rear-Admiral Griffin of U. S. N. New 
system of driving ships adopted as national 
policy; Great Britain and France probably 
will follow American lead. 


Fabricated Ship 
The Fabricated Ship in America. Engineer, 
vol. 126, no. 3286, Dec. 20, 1918, pp. 523-524, 
12 figs. oe and discussion of the 
‘“* fabricated ” ship. 


Ferry Steamers 
Train Ferries to France. Times Eng. Supp., 
no. 530, Dec. 1918, p. 251, 3 figs. Engineer-. 
ing features of ferry steamers and of bridges 
for loading and unloading them. 


Ford Chasers 


Ford Methods in Ship Manufacture—II, Fred 
E. Rogers. Indus. Management, vol. 57, no. 
2, Feb. 1919, pp. 119-124, 12 figs. Layout, 

uipment and tools of shop where 200 tons 
of interchangeable steel parts for the Eagles 


are produced in a working day. (To be con- 
tinued.) — 
The Building of American Submarine 


Chasers, Engineering, vol. 106, no. 2761, Nov. 
29, .1918, pp. 608-609, figs. Account of 
construction of Ford “ Eagles.” 


Groton Shipyard 


Groton Shipyard Built on Sloping Limestone 
Ledge. Eng. News-Rec., vol. 82, no. 3, Jan. 
16, 1919, pp. 135-138, 6 figs. Fabricating and 
storage yards level with rails on concrete 
craneways and 22 ft. above concrete shipways 
set into rock. 

Hog Island Ship 

Plans for Hog Island Steel Cargo Ship. 
Int. Mar. Eng., vol. 24, no. 2, Feb. 1919, pp. 
71-74, 3 figs. Design and construction of 
single-screw vessel of 7500 tons deadweight 
type; cargo space 380,000 cu. ft. 


Launching 


Notes on Launchihg, William Gatewood. 
mnoipeating, vol. 106, no. 2764, Dec. 20, 1918, 
pp. 710-711, 7 figs.; Int. Mar. Eng.. vol. 24, 
no. 2, Feb. 1919, pp. 83-87, 7 figs. @Paper be- 


fore Society of Naval Architects and Marine 
Engineers, Philadelphia, Nov. 1918. 
Refrigerator Ships 
The Refrigerator Ship “ Belle-Isle’” (Le 


navire frigorifiqne ‘“ Belle-Isle’”), Emile Gou- 


ault. Génie Civil, vol. 73, no. 26, Dec. 28. 
1918, pp. 501-504. 7 figs. Conformation and 
plans. Ship is three-decked and of awning- 


deck type, with capacity of 12.000 beeves. 
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Turbine Propulsion 


Italian Geared Turbine Cargo Steamer. 
Int. Mar. Eng., vol. 24, no. 2, Feb. 1919, pp. 
94, 2 figs. Brief description with plan of ship. 
Built by N. Odero Company, at Sestri 
Ponenti, and fitted with Tosi geared turbine 
propelling and auxiliary machinery. 

Progress in Turbine 
Francis Hodgkinson. Wngineering, vol. 107; 
no. 2767, Jan. 10, 1919, 2”: 42-45, 9 figs: 
Report, slightly abbreviated, read before the 
Society of Naval Architects and Marine En- 
gineers, Philadelphia, Nov. 1918. 


; Progress in Turbine Ship Propulsion, 
Francis Hodgkinson. Shipping, vol. 5, no. 13, 
Dec. 28, 1918, pp. 15-16, 1 fig. Auxiliaries 
used and practice followed. Abstract _ 
before Soc. Naval Architects and arine 
Engrs. 

Ventilating and Heating 

Ventilating and Heating from the Marine 
Point of..View, Chas. F. Gross. Jl, Am. Soc. 
Naval Engrs., vol. 30, no. 4, Nov. 1918, pp. 
728-736. Systems followed in merchant 
ships; design and installation of ventilators ; 
allowance of uare feet of radiator surface 
by leading shipbuilding companies. 

Manufacturing a Ship’s Ventilator, H. E. 
McCauley. Am. Mach., vol. 50, no. 2, Jan. 9, 
1919, pp. 47-51, 15 figs. Describes manufac- 
ture of American-type ventilator cowls. 


Welded Ships 
The First Electrically Welded Boat, John 
Liston. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 844-848, 10 ~ 8 Particulars of boat 
n ula, 


built 1915 at Ashta Ohio, and still in 
service on Great Lakes. 


Eng “emmy of Welding in Constructing 


Hulls. of ips. H. M. Hobart. Gen. Elec. 
Rev., vol. 21, no. 12, Dec. 1918, pp. 840-843. 
Author expresses belief in adequacy of 
method. 


Rules for Electrically-Welded Ships. Jl. 
Engrs. Club, St. Louis, vol. 3, no. 6, Nov.-Dec. 
1918, pp. 331-334. Regulations adopted by 
eneral committee of Lloyd's Register of 
saupping, London. From Nauticus, Sept. 7, 


YARDS 


Reduction Gears 


Mechanical Reduction Gears, J. A. Davies. 
Jl. Am. Soc. Naval Engrs., vol. 30, no. 4, 
Nov. 1918, pp. 705-727, 11 figs. Formule for 
designing pinions; considerations on selection 
of material for bearings; types of couplings ; 
undesirability of flexible couplings in high- 
powered, high-speed machinery; contour used 
for teeth of marine reduction gears of double- 
helical type; accidents and changes due to 
wear or operation. 


Shipbuilding, United States and Canada 


Shipbuilding Development in the United 
States and Canada, W. R. Gray and Edward 
F. Clarke. Bagincering, vol. 106, no. 2765, 
Dec. 27, 1918, pp. 740-742, °3 figs. Paper be- 
fore North-East Coast Inst. of Engineers and 
Shipbuilders, December 1918. 


Shipyards 


Recent Developments in Shipyard Plants, 8S. 
M. wes Int. Mar. Eng., vol. 24, no. 2, 
Feb. 1919, pp. 74-76. From a paper before 
ee Society of Naval Architects and Marine 

ngrs. 


Welding 


Electric Welding in Navy Yards, H. G. Knox. 

n. Blec. Rev., vol. 21, no. 12, Dec. 1918, 
pp. 849-859, 20 figs. Arc-welding and resist- 
ance welding processes as related to their gen- 
eral application in navy yard; work conducted 
in each type of shop; recommendations as to 
kinds of welding equipment desirable; figures 
of speed and cost of welding ship structures. 








Organization and 
Management 


ACCOUNTING 
Ice-Plant Auditing . 


Auditing and Supervision of Ice Plants, 
George E. Wells. Ice & Refrigeration, vol. 56, 
no. 1, Jan. 1919, pp. 48-49. Proposes audit- 
ing engineering conditions in a plant and 
oe particulars and audit forms for ice 
plants. 


Appraisals, Industrial 


Three Industrial Appraisals in One, Charles 
W. McKay. Indus. Management, vol. 57, no. 
2, Feb. 1919, pp. 141-148. For excess-profits 
tax computation, for plant accounting and for 
insurance adjustment. 


Ship Propulsion,. __ limes 
i BS ing requirements of Smith- 


chanics. 


MECHANICAL ENGINEERING 


EDUCATION 


Agricultural Instruction 


Reference Material for Vocational Agricul- 
tural Instruction. FederaksBoard for Voca- 
tional Education, bub and 14, March and 
June — = pp. 8 zp _ ge Mines tot. 

rovisions ; tes. for. 
Ls i Hughes ‘Act mat 
ing to agricultural instruction. June: Sugges- 


* tions for cataloging and filing, bulletin, re- 


port, etc.,-for agricultural education. 


Airplane Mechanics 


Emergency War ‘Training for Airplane Me- 
Federal. Board for Vocational Edu- 
cation, bul. no. 12, April 1918, 62 pp. Outline 
of course in airplane construction and repair. 


Crippled Soldiers 


The Evolution of National Systems of Voca- 
tional Reéducation for Disabled Soldiers and 
Sailors. Douglas C. MeMurtrie. Federal 
Board of Vocational Education, bul. 15, Ma 
1918, 318 DP. 33 figs. Fundamental princi- 
ples of rehabilitation; categorical description 
of methods for vocational rehabilitation in 
force in the various warring countries, in- 
ee Germany and Austria-Hungary; exten- 
sive —_ ~~: y of American and forei 
literature, inclusive of news items in periodi- 
cals, relating to vocational rehabilitation. 


Cripples 


Reducing the Cost of Disability, Dougies c. 
McMurtrie. Iron Age, vol. 103, no. 6, Feb. 6, 
1919, pp. 362-363. Rehabilitation restores and 
may enhance earning capacity; insurance 
costs lessened; the economy of liberal medical 
attention. 


The Conservation of Industrial Man Power, 
Arthur J. Westermayr. Am. Dro a. 
vol. 4, no. 12, Dec. 1918, pp. 504-506, 3 figs. 
Question of rehabilitating crippled soldiers; 
— vocational rehabilitation act will be oper- 
ated. 


Engineering Colleges 


The Effect of the War on Engineering Edu- 
eation, C. R. Mann. Bul. Soc. Promotion TT 1 
Education, vol, 9, no. 4, Dec. 1918, pp. 108-118. 
War experiences analyzed under (1) produc- 


‘tion of soldiers, and (2) production of sup- 


plies. Present college curricula described as 


to impart knowledge of physical laws 
and properties of materials exclusively, and as 
insufficient to develop men who will accom- 
plish reorganization of industrial production, 
for which task an understanding of the meth- 
ods by which human wills are codrdinated for 
team play is essential. 


Export and Shipping 


Vocational Education for Foreign Trade and 
paw me Federal Board for Vocational Edu- 
cation, bul. 24, Nov. 1918, 85 pp. Present 
importance of education for foreign trade; ad- 
vanced courses in shipping; codperative plans 
for teaching foreign trade; study outlines of 
fundamental courses ;, Suggested study plans. 


Industrial Education 


Industrial Education in Wilmington, Dela- 
ware. Department of Interior, Bur. of Edu- 
cation, bul. 25, 1918, 97 pp. Report of survey 
made under direction of Commissioner of Edu- 
cation ; suggestions for program of industrial 
education. 


Industrial Schools 
a ings and uipment for Schools and 
tiasees = 


in Trade and Industrial Subjects. 
Federal Board for Vocational Education, bul. 
20, Nov. 1918, 75 pp., 25 figs. Type schools 
and classes; detailed description of buildin 
and equipment for a trade or industria 
school; equipment, courses of study, and meth- 
ods of instruction in carpentry. 

Evening Industrial Schools. Federal Board 
for. Vocational Education, bul. 18; Sept. 1918, 
55 pp. Possibilities in evening schools under 
provisions of Smith-Hughes Act; suggestive 
courses which have been prepared and carried 
out at evening schools; approved methods of 
establishing and conducting evening industrial 
schools for trade workers. 


Italy 


Need for Increased Technical Education in 
Italy (Per l'avvenire della industria meccanica 
in Italia), G. Belluzzo. Industria, vol. 32, no. 
21, Nov. 15. 1918, pp. 635-637. Points out 
defects of Italian system of training as at 
present conducted and outlines a system which 
follows closely that given in best shops in 
Bngland and United States. (Concluded.) 


Naval Architecture 


The Requirements of a Course of Training 
in Naval Architecture, Lawrence B. Chapman. 
Bul. Soc. Promotion Hing. Education, vol. 9, 
no. 4, Dec. 1918, pp. 119-130. Outlines plan 
in which professional work starts early in 
course and parallels outside training. 


» should- underlie compulsory 
» Physical Education 
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Part-Time Schools 


Part-Time Trade and Industrial Hducation. 
ed oard for Vocational Education, bul. 
19, Oct. 1918, 51 pp. Need for part-time 


schools in United es;.school, man and 

employer as tors Ii. oting _— 

cation } . -time “already estab- 
in ah 8 lation -aehools in 






‘ -Fished -} con 1 Eee 
land, France and. | pes of part- 
time _ schools ;*-f Peas iples which 


on. 


Recent State Legislation for#Physical Edu- 
eation, Thomas A. Storey and illard 8S. 
Small. Department of Interior, Bureau of 
Education bul. 40, 1918, 35 Pp. Chronologi- 
cal analysis of laws enacted eight states 
since the beginning of the war; analysis of 
purpose and scope of state laws; principles of 
state legislation for physical education; state 
laws for physical education. 


Radio Operators . 


Emergency War Training for Radio Me- 
chanics and Radio Operators. Federal Board 
for Vocational Education, bul. no. 16, Sept. 
1918, 74 pp., 8 figs. Outline of course for pre- 
liminary training. 


Secondary Education 


Cardinal Principles of Secondary Education. 
Department .of Interior, Bur. of Education, 
bul. 35, 1918, 32 pp. Report of Commission 
on the Reorganization of Secondary Educa- 
tion, appointed by Nat. Education Assn. 


Shop Training 


Training Operators at Winchester Plant, 
W. E. Freeland. Iron Age, vol. 103, no. 3, 
Jan. 16, 1919, pp. 178-179, 2 Short in- 
tensive course in training shop for men; three 

ears’ yf gee, | in school for boys; de- 
tails of system. (BHleventh article of series 
on Winchester plant.) 

The Training Department — Past and Fu- 
ture, John C. nee. Iron Age, vol. 103, no. 
4, Jan. 23, 1919, pp. 237-239. ‘The cripplin 
of one plant for another; real and pretend 
interest in workmen; some training plans for 
the common good. : 


Technical Education, Primary 


Toronto Builders’ Exchange Urges Forward 
Movement in Technical Education. Contract 
Rec., vol. 33, no. 8, Jan. 15, 1919, p. 49. Dep- 
utation recommends Ministry of 
that technical schools,.be owned by Govern- 
ment, that education’*be made compulsory 
between 14 and 20 years and that parents 
decide boy’s vocation. 

Trade and Industrial Education, Organiza- 
tion and Administrationx Federal Board for 
Vocational Education, bul. no. 17, Oct. 1918, 
124 pp. Contains rmation and suggestion 
con ng organization and administration 
of trade and industrial schools and class un- 
der Federal law. 


U. S. Training Service 


The U. S. Training Service.and Its Work, 
Charles T. Clayton. Indus. Management, vol. 
57, no. 2, Feb. 1919, pp. 103-104. Value of 
service in saving to manufacturers expense 
of hiring men; industrial pe a means 
of lessening turnover and increasing output. 


Universities 


The Universities and the New World, Geo. 


F, Swain. ec., vol. 42, no. 1, Jan, 1, 
1919, pp. 12-14. Readjustment of schools 
and universities to fulfil new demands in edu- 


cation created 


by general reconstruction of 
past conditions. 


Welders 


The Training of Electric Welders, H. A. 
Horner. Gen. Elec. Rev., vol. 21, no, 
Dec. 1918, pp. 876-881, 9 figs. 


> mn ga A War qraining for Oxy-Acetylene 
Welders. ederal Board for Vocational Edu- 
cation, bul. no. 11, June 1918, 86 pp... 30 
- istory of development and application 
of oxy-acetylene in industry and war; U. S. 
Some course of instruction in oxy-acetylene 
welding and oxygen cutting. 

Operators and Instructors Necessary for 
Electric Arc Welding. Blec. Ry. Jl., vol. 53, 
no. 4, Jan. 25, 1919, pp. 191-192. 4 fi From 
1918 report of Committee of Association of 
Railway Electrical Engineers. 


The Future of Army Welding Schools, Cyrus 
K. Rickel. Jl. Acetylene Welding, vol. 2, no. 
7, Jan. 1919, pp. 331-335, 7 figs. Discusses 
qualifications of successful welding school. 


Women Workers 


Little Causes and Great Effects (Petites 
causes et grands effects). Francois Villain. 
Société Industrielle de d’Est. bul. 142, Nov. 
1918, pp. 7028, 8 figs. Plea for enforcing law 
which requires teac ~ &y household arts to 
young girls in elementary schools; influence 
of this policy on welfare of women. Confer- 
ence before the Société Scientifique d’Hygiene 
Alimentaire. 
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Number 6 of a series showing applications of the 


URB@OGEAN 


FAST PATENTS ¢ 


Hydraulic Turbine Drive 


Turbo Gear 7 
Steps Up 

or Steps 

Down Speed 


The arrow 
shows the 
Turbo Gear 


50 H.P. Turbo-Gear Direct Connected to a Pelton Hydraulic Turbine and driving a centrifugal 
pump. Speed increase 350 to 1450 R.P.M. 


The hydraulic turbine develops about 35 H.P. under a 20 ft. head 
when running at 350 R.P.M. whereas the proper pump speed is 1450 
R.P.M. By using the Turbo-Gear both turbine and pump are able 
to operate at their most efficient speeds. The pump handles 800 
G.P.M. against a head of 117 ft. ) 


The Turbo-Gear was selected instead of belt drive because its use 
meant: , 


- Greater overall efficiency. 

. Greater safety. 

. Continuity of operation. 

. Positive transmission of power—no slip. 

. Less floor space required—lower building cost. 
. No attendants required. 
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The Poole Engineering & Machine Company 


Manufacturers of Gears and Power Transmission Machinery Since 1843 


Baltimore, Maryland, U.S. A. 


ls 50 Church 8t. 

ola onan a eit 929 Chestnut St. 

1405 Southwestern Life Bldg. 23h oa , 781 Union a 
ne Gee Deak man. ing 218 Judge Bldg. 
615 Mills Bids. ' SAN FRANCISCO 503 Mission St. 

Wells Bldg. SEATTLE 2012 L. C, Smith Bldg. 
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Training Women for Record Output, Robert 
I. Clegg. Iron Age, vol. 103, no. 3, Jan. 16, 
1919, pp. 169-174, 11 figs. General results 
abroad and at home; diligence and industry of 
women; practical system of schooling on shop 
production lines. 


FACTORY MANAGEMENT 


Employment Management 


The * Conscience’ of Modern Industry, C. 
T, Clayton. Jl. Engrs. Club St. Louis, vol, 3, 
no. 6, Nov.-Dec. 1918, pp. 352-354. Employ- 
ment Management as a factor to reduce indus- 
trial misunderstanding and friction. 

Extreme Methods in Employing, Charles M. 
Horton. Indus. Management, vol. 57, no. 2, 
Feb. 1919, pp. 145-148. Criticises some prac- 
tices of employment managers. 


Industrial Fatigue 

A Suggestion for the Prevention of Waste 
of Human Energy in Factories, H. G. P.- Cas- 
tellain. Cassiers Eng. Monthly, vol. 54, no. 
6, Dec. 1918, pp. 303-307. Discusses indus- 
trial fatigue from a medical point of view and 
suggests improvement in medical education 
and establishment of courses for factory in- 
spectors and medical men. 


Investigations 
Engineer and Plant Management, J. G. 
Worker. Aera, vol. 7, no. 6, Jan. 1919, pp. 
596-599. Suggestions as to investigations, re- 
ports and installations of waste preventing 
boiler room methods. 


Labor Management 
Ise of Non-Financial Incentives, Robert B. 
walt Can. Mfr., vol. 39, no. 1, Jan. 1919, 
p. 79-80, 2 figs. Stimulating production in 
fidustry by internal motives rather than by 
external discipline, that is, by making compar- 
isons, cost sheets, etc. 


Observation 


The Value of Observation in Works Practice, 
H. H. Ashdown. Engineering, vol. 107, no. 
2766, Jan. 3, 1919, pp. 11-14, 14 figs. A paper 
before the Society of Engineers and Metallur- 
gists, Sheffield, Nov. 1918. 


Plant Operation 


Lifting Power Plant Capacity by Its Boot 
Straps, Charles L. Hubbard. Factory, vol. 22, 
no. ? Jan. 1919, Pp. 35-37, 1 fig. Improve- 
ments which contribute to increasing effi- 
ciency ; how superheating steam increases ca- 
pacity ; how increasing speed affects engine ; 
use of compound engines or low-pressure tur- 
bines. 


Production Control 
Graphic Production Control—VI, C. E. Knoep- 
pel. ndus. Management, vol. 57, no. 2, Feb. 
1919, pp. 113-118, 10 figs. Two ways to tie 
together and coérdinate various features of 
control mechanism: by use of charts, and by 
control boards. Last article of series. 


‘Overtime 
Graphic Analysis of an Overtime Problem, 
R. von Hubhn. Indus. Management, vol. 57, 
no. 2, Feb. 1919, pp. 86-88, 5 figs. Casting 
delivery on a large contract and amount of 
overtime needed to machine pieces. 


Reports 


Facilitating Sewer Fine Factory Manage- 
ment, W. B. Harris. Brick & Clay Rec., vol. 
54, no. 1, Jan. 14, 1919, PP. 39-44, 10 figs. 
Forms and records of making reports; plac- 
ing workmen. 


Stokers 
Power Plant Management: Mechanical 
Stokers, Robert June. Power House, vol. 11, 


no. 12, Dec. 1918, pp. 353-355, 2 figs. Effi- 
ciency; characteristics of chain grate; in- 
structions for operation. 


Storage of Materials 
Principles of Purchasing and Storing Ap- 
plied to Reach. Bulky Materials in Yard Stor- 
age, Dwight T. Farnham. Indus. Management, 
vol. 57, no. 2, Feb, 1919, pp. 108-112, 7 figs. 
Six principles are considered in planning yard 
storage: Effort required to transport; weight 
and, material to be stored on each square foot 
of Space; rate of stores turnover; storage 
unit; allotted space; efficient package. 
Timekeeping . 
Providing a Double Check on Timekeeping. 
Factory, vol. 22, no. 1, Jan. 1919, pp. 48-50, 
- Layout of Eastman Kodak Co. time- 
clock room. 


Water Works 


Office Records of the St. Louis Water Di- 
vision, Distribution Section, Thomas E. Fla- 
herty. Jl. Am. Water Works Assn., vol. 5, 
no. 4, Dec. 1918, pp. 412-418. Brief descrip- 
tion of organization for planning, direction 
and execution of work. 


MECHANICAL ENGINEERING 


Welfare Work 


Promoting Employees’ Welfare Brings Large 
Returns. Ry. Maintenance Engr., vol. 15, no. 
1, Jan. 1919, pp. 5-8, 8 Ags. olicies of Rich- 
mond, Fredericksburg & Potomac R, R. Co. 


FINANCE AND COST 


Cost Accounting 


Cost Accounting to Aid Production—V, G. 
Carter Harrison. Indus. Management, vol. 
57, no. 2, Feb. 1919, pp. 131-139, 4 figs. Dia- 
grams illustrating coérdinated cost, 
and production systems. (To be continued.) 


Costing at National Factories. W. Webster 
Jenkinson. Iron & Coal Trades Rev., vol. 
97, no. 2643, Oct. 25, 1918, pp. 455-458, 10 
figs. Beginning series of articles abstracts 
from address before London School of Eco- 
nomics and Political Science. 


Power Costs 


Simple Method of Determining Power Costs, 
T. H, Fenner. Power House, vol. 11, no. 
12, Dec. 1918, pp. 361-363, 1 fig. How to ar- 
rive at costs when no instruments are avail- 
able. 


Works Costs 


The Economics of Works Costs, J. R. Dick. 
Elecn., vol. 81, no. 2115, Nov. 29, 1918, pp. 
643-645, 2 figs. (First installment of a con- 
tinued article.) 


FOREIGN TRADE 


Boilers 


New Foreign Markets for American Made 
Boilers and Boiler Equipment, W. Alwyn- 
Schmidt. Boiler Maker, vol. 19, no. 1, Jan. 

PR: 3-4. Exports increased over one- 
New fields developed in South Amer- 
ica and the Far East. uropean markets re- 
main on war footing. 


Canadian Exports 


Canadian Industries and the Export Trade, 
J. F. Heffron, Can. Machy., vol. 21, no. 1, 
Jan. 2, 1919, pp. 9-12. Canadian possibilities 
in developing foreign trade; German credit 
methods of fostering export trade: articles 
for export. 


Drop-Forge Equipment 
Campaigning for Foreign Business, L. W. 


Alwyn-Schmidt. Am. ~~? Forger, vol. 5, 
no, 1, Jan. 1919, pp. 3-6. uggestions to ob- 
tain foreign drop-forge business. 
German Methods 
Effectiveness and Service in Foreign 
Trade. Textile World Jl., vol. 55, no. 2, 
Jan. 11, 1919, pp. 127 and 159. Necessity 


of considering customer's viewpoint; German 
commercial vices. 


German Foreign Trade Extension Meas- 
ures, Norman L. Anderson. Blast Furnace, 
vol. 7, no. 1, Jan. 1919, pp, 78-79. Private 
associations for promoting foreign trade; Ger- 
man exhibitions; government trade activities ; 
purposes of suggested “ Auslandamt.” 


Italian Market 


Our yg ag for Forei 
Macchi di Cellere. Am. Drop. Forger, vol. 5, 
no. 1, Jan. 1919, p. 17. Market possibilities 
of Italy, from address before Am, Mfrs. Ex- 
port Assn. 


Trade, V. 


INSPECTION 


Ordnance Department Methods 


How Ordnance is Inspected, Fred H. Col- 
vin. Am. Mach., vol, 50, no. 6. Feb. 6, 1919, 
pp. 263-267, 8 _ Description of organiza- 
tion and methods of Ordnance Department 
for inspection. 


LABOR 


Bathhouses 


Mine Bathhouses in Utah, A. C. Watts. 
Coal Age, vol. 15, no. 1, Jan. 2, 1919, pp. 4-8, 
4 figs. Description of typical bathhouses with 
comparison of American and European costs. 


Blind 


An Experiment in Employing the Blind, 
Dale Wolf. Indus. Management, vol. 57, no. 
2, Feb. 1919, pp. 105-107. How blind men 
bave been put to work on jig drilling of 
shackles for locks. 


Bonus System 


Bonus System in Power Generation, W. L. 
Whitlock. Nat. Engr., vol. 23, no. 1, Jan. 
1919, pp. 9-11, 2 figs. Standing order to em- 
ployees and scale for computing bonus. Sys- 
tem of Denver Tramway Co., which is said 
to effect saving of $150,000 per year. 





THe JOURNAL 


Bonus System Reduces Coal Consumption at 


Denver, W. E. Casey and E. Weber. lec. Ry. 
Jl., vol. 53, no. 6, Feb. 8, 1919, pp. 266-271, 
7 figs. By installation of new turbine and in- 


troduction of bonus system, coal consumption 
on Denver Tramway System is reduced to less 
than 2.5 ly? kw-br., with saving in operating 
expense of $150,000 per year. 

Coal-Economy bonuses in a Central Electric 
Power House (Prime au personnel sur les 
économies de charbon dans une centrale élec- 
tee thermique), M. Grospaud. Revue Gén- 
érale de I’Hlectricité, vol. 5, no. 2, Jan. 11, 
19.9, pp. 58-63. From data showing varia- 
tions in thermal] efficiency of coal, writer con- 
cludes it is illusory to base bonus system on 
coal consumption; he proposes instead a sys- 
tem based on scientific and methodic thermal 
aoe and outlines its practical working de- 
tails. 


The Engineer—Worker and Organizer, G. W. 
Tripp. The Central (Jl. City & Guilds Eng. 
Col.), vol. 15, no. 44, Dee. 1918, pp. 46-54, 1 
fig. Comparison between Rowan bonus scheme 
and system based on 50 per cent payment. 
Abstract of lecture to Woolwich Arsenal ap- 
prentices. 


British 
Paper on “The Industrial Future,” Cecil 
Walton. Jl. West of Scotland Iron & Steel 


Inst., vol. 26, pt. 2, session 1918-1919, 19-24 
and (discussion) pp. 25-31. Labor conditions 
and the future development of Glasgow. Ref- 
erence is made to question of wages. 


Labor Administration, Edward T. Elbourne. 
Engineer, vol. 126, nos. 3282, 3283, 3284, 3285. 
and 3287, Nov. 22 and 29, Dec. 6, 13 and 27, 
1918, pp. 432-435, 7 figs.; pp. 453-454, 3 figs. ; 
pp. 478-480, 5 figs.; pp. 504-507, 5 figs.; pp. 
548-550, 4 figs. Nov. 22: Control of produc- 
tion, Nov. 29, The wages offices tree. 6 
Wages office continued. ec. 13: Accidents 


. 
, 
. 


Dec. 27: General discipline and general facilt- 
ties. (Articles 9-13 inclusive.) 
Canada 
Education and Codéperation the Wisest 


Course in Dealing with Labor, Gideon Robert- 
son and T. Moore. Contract Rec., vol. 33, no. 
2, Jan. 8, 1919, pp. 19-20. Opinions and sug- 
gestions of Canada Minister of Labor and of 
the President Trades and Labor Congress. 


Crippled Workers 


Human Reconstruction Reclaims War’s Dis- 
abled for Industry, W. H. oo Iron Trade 
Rev., vol. 64, no, 1, Jan. 2, 1919, pp. 80-86, 11 
figs. Courses being offered to disabled soldier: 
and employments being secured for them. 


How to Deal with Our Coragiet Workers, 
T. Norman Dean. Am. Drop Forger, vol. 4, 
no. 12, Dec. 1918, pp. 498-500. Indicates 
that rehabilitation should be carried on scien- 
tifically. 


The Conservation of Industrial Man Power, 
Arthur J. Westermayr. Am. Drop Forger, vol. 
4, no. 12, Dec. 1918, pp. 504-506, 3 figs. Ques- 
tion of rehabilitating crippled soldiers so that 
they can stand on their own merits; discus- 
sion of rehabilitation vocational act. 


Employment Department 


The Principles of Employing Labor, B. H. 
Fish. Indus. Management, vol. 57, no. 2, Feb. 
1919, pp. 81-85. ndamental principles un- 
derlying establishment and maintenance of 
employment department. promotion of per- 
sonal relations. First of five articles. 


Federal Control 


What Federal Control Has Done for Labor, 
W. 8. Carter. Ry. Maintenance Engr., vol. 15, 
no. 1, Jan. 1919, pp. 11-12. Résumé of meas- 
ures taken to improve relations between man- 
agements and employees. Abstract from ad- 
Oe ea before convention of Acad. Po- 

eal Sci. 


Housing 


Housing the Workers—An Unfinished Job, 
George Gove. Am. City, vol, 20, no. 1, Jan. 
1919, pp. 23-25. Present status of Govern- 
ment housing projects. Challenge to local 
chambers of commerce to meet emergency. 


The Present and Future Government of 
War-Created Communities, Ernest Cawcroft. 
Jl. Am. Inst. Architects, vol. 6, no. 12, Dec. 
1918, pp. 553-558. Suggestions in regard to 
housing projects undertaken by War Depart- 
ment, Navy Department, U. S. Housing Cor- 
poration and U. 8S. Shipping Board. 


Labor Problem 


The Labor Problem Analyzed, Magnus W. 
Alexander. Open Shop Rev., vol. 16, no. 1, 
Jan. 1919, pp. 3-16. ocial, political and eco- 
nomic aspects of labor problem. Address deliv- 
ered at convention of Nat. Founders’ Assn. 
(To be continued.) 


Lunch Rooms 


Mill Lunch Room for Employees, A. W. An- 
derson. ‘Textile World Jl., vol. 55, no. 2, Jan. 
11, 1919, pp. 397 and 401, 4 figs. Descrip- 
pont of employees’ rooms used by several com- 
panies. 
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Whether it’s a rush order for special gears needed on a set date 
—or gears to be delivered in even quantities on delivery dates running 
over a long period. 


Our plant and physical equipment can absorb your gear busi- 
ness, and handle it with the care and attention it needs—make our 
deliveries on the specified date without rush, without having to 


speed up any one department beyond the working speed that means 
careful work. 


Your gears will be delivered accurately cut from steel, every 
ingot of which is tested in our laboratories for agreement with the 
specifications ordered, and each finished gear tested and checked 
within the limits set as safe. 


There will be no. rejects. The gears delivered will be the gears 
ordered—and the price less than the cost to do this work in your 
plant. 


If you are now cutting your own gears get in touch with us and 
let us show you how our plant can save you money. 


NEW PROCESS GEAR CORPORATION 
SYRACUSE NEW YORK 
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Older Men 
Superannuation of Technical Men. Times. 
Eng. Supp., no. 530, Dec. 1918, p. 257. Pro- 


poses that industrial firms take over policies 
of technical men in their employment and 
keep them on same basis as adopted in federa- 
tion of universities. 


Profit Sharing ° 
Enlisting Labor in Production, L. W. 
Schmidt. Am. Mach., vol. 50, no. 6, Feb. 6, 
1919, pp. 253-256, 3 figs. Some methods of 


making tabor interested in the part it is play- 
ing in production. 


Wage Questions Must Be Handled from 
Inside the Industrial Unit, Harry Tipper. 
Automotive Industries, vol. 40, no. 2, Jan. 9, 
1919, pp. 62-63. Importance of profit-sharing 
collective agreement. 


Representation of Employees 


Where the Men Settle Their Own Troubles. 
Factory, vol. 22, no. 1, Jan. 1919, pp. 29-31, 
1 fig. A board of appeals, consisting of two 
representatives from each department, 
elected by the workers, the other appointed 
by management, has jurisdiction over all con- 
troversies concerning wages, hours of work, 
discharges, promotions, etc. 


Turnover of Labor 


Labor Maintenance and Its Indices, Win- 
throp Talbot. Indus. Management, vol. 57, 
no. 2, Feb. 1919, pp. 127-130, 2 figs. Criti- 


cism of accepted theories of labor turnover 
and methods for computing it as percentage; 
presentation of theory of labor maintenance 
and a way of calculating indices to show sta- 
bility, maintenance and replacement of work- 
ing force. 
Wages 

Notes on the Formule of Modern Wages 
(Quelques réflexions sur les formules de salaire 
moderne). Génie Civil, vol. 73, no. 22, Nov. 
30, 1918, pp. 425-428, 5 figs. Graphical rep- 
resentation and study of characteristic func- 
tions of form 8/So = f (m) where s is actual 
wages, So wages per day or hour and m activ- 
ity, ie., ratio of work actually produced to 
work corresponding to wages paid. 


Labor’s Share. Min. & Sci. Press, vol. 117, 
no. 26, Dec. 28, 1918, pp. 864-866. Conditions 
brought about by abnormal requirements of 
war; objections raised by workmen to chang- 
ing war scale. 


The Human Factor in Shop Production, 
Margaret K. Sirens. Am. Dro 
4, no. 12, Dec. 1918,’ pp, 489-490. Points 
out that high wages gives high productiveness 

use workman who is well fed and nour- 
ished can do greater amount of work. 


Wages in War and in Peace. Open chop 
Rev., vol. 16, no. 1, Jan. 1919, pp. 19-23. 
Impossibility of maintaining present high 
wages. 

The Modern Wage Rates and the Public 
Works and Construction (Les tarifs de salaire 
moderne et l’entreprise de travaux a et 
du batiment), G. Bouf. Génie ivil, vol. 
74, no. 1, Jan. 4, 1919, pp. 9-11, 1 fig. Stud 
of Taylor’s system of rational wages; insti- 
tuting bonuses. 


Women 


The Bupierment of Women in Acetylene 
Welding, Helen G. Fisk. Jl. Acetylene Weld+ 
ing, vol. 2, no. 7, Jan. 1919, pp. 348-354. 
Abstract of preliminary report of Chicago 
district ordnance office on activities of women 
in acetylene-welding field during the war. 


The Employment of Women in the Machine 
Tool Industry, Alfred Herbert. a_i ep 
vol. 32, no, 6, Dec. 16, 1918, pp. 161-163. 
Scope for their employment after war; plea 
for fixing minimum wage or maximum work- 
ing hours. Text of memorandum submitted 
by Machine Tool & Eng. Assn. to War Cab- 
inet Committee on Women in Industry. 


Mental Function in the Work of Women 
(La fonction mentale dans le travail féminin), 
Jules Amar. Comptes rendus des seances de 
VAcadémie des Seances, vol. 167, no. 22, 
Nov. 25, 1918, pp. 788-791. Psycho-motor 
reactions in women; physiological examina- 
tion of their endurance. 

Women a Fixture in Blectrical Industry. 
Iron Age, vol. 103, no. 6, Feb. 6, 1919, pp. 
853-354, 3 figs. Special provision for em- 
ployment, welfare and safety are made by 
the Westinghouse Co.; shop and _ technical 
courses are provided. 

Women Workers—Have They Made Good? 
Mary N. Winslow and Edgar B, Adams. Am. 
Drop Forger, vol. 5, no. 1, Jan. 1919, pp. 12- 
16, 5 figs. Records of past year; part played 
by women in war-time industries 
problems ; 
women in various plants. 


LEGAL 


Accident Compensation 


When is an Industrial Accident? Business 
Digest & Investment Weekly, vol. 23, no. 3, 


; present 


one . 


fact concerning employment of 


MECHANICAL ENGINEERING 


Jan. 21, 1919, pp. 92-93. Phraseology of 
compensation insurance laws in various states 
and +? decisions by different courts in 
United States and Great Britain. 

“ Pre-Existing”’ Condition of the Work- 
man and Its Relation to “Compensation for 
Injury, Chesla C. Sherlock. Am. Mach., vol. 
0, no. 2, Jan. 9, 1919, pp. 67-69. Explana- 
tion with citations of zone court. decisions. 


Patent Laws 


£ 

United States Patent Law and Procedure, 
E. E. Huffman, Jl. Engrs. Club St. Louis, 
vol. 3, no, 6, Nov.-Dec. 1918, pp. 335-351. 
Outline of J moe | system; suggested changes. 
Address delivered at joint. meeting of Assoc. 
Eng. Soc., St. Louis. : 

The Rights to Patents and Inventions, 
Chesla C. Sherlock. Am, Mach., vol. 50, no. 
3, Jan. 16, 1918, pp. 115-118. Quotes some 
notable decisions in respect to patent rights. 

The New Patent Law Drafted for Hungary 
and Its Influence Upon Engineers (Der neue 
ungarische Patengesetzentwurf mit besonder- 
er Ruecksicht auf die Stellung der Techniker), 
Dr. Rudolf v. Schuster, President of Patent 
Court. Zeitschrift des Gesterr, Ingenieur- und 
Architekten-Vereines, Vienna, vol. 70 
Sept. 13, 1918, pp. 399-462. Defends the 

rovisions of the proposed patent law for 

ungary. Advocates coéperation of engi- 
neers and lawyers, 

The Crucial Question of Patents, Robert 
Hadfield. Eng. Rev., vol. 32, no. 6, Dec 16, 
1918, pp, 157-160. How Board of Trade can 
provide strong stimulus to British scientific 
and engineering progress Oe onetyes its 
present powers to effect modification of pat- 
ent law. 

Patent Law Amendment. Jl. Instn. Elec. 
Engrs., vol. 57, no. 277, Dec. 1918, pp. 64-71. 
Report of patent-law committee adopted by 
conference of representatives of 30 leadin 
scientific and technical societies, convene 
by Instn. Mech. Engrs. 


The Patent Situation in the United States. 
Mech. Eng., vol. 41, no. eb. 1919, pp. 
147-149 and 199. Report of Patent Commit- 
tee to the National Research Council. 


See also MINING ENGINEERING, Mines 
and Mining (Laws); ELECTRICAL ENGI- 
—e Generating Stations (Legal Liabil- 
ity F 


LIGHTING 


Industrial Lighting ° 


Artificial and Natural Industrial Lighting, 
Cc, E. Clewell. Elec. World, vol. 73, no. 1, 
Jan. 4, 1919, pp. 22-25, 8 figs. Their inter- 
relations considered; predetermination of 
artificial lighting requirements; variation in 
natural lighting intensities; importance of 
daylight factor ; methods of measurement. 


Engineering Aspects of Industrial Light- 
ing, C. E. Clewell. Elec, World, vol. 73, nos. 
2 and 6, Jan. 11 and Feb. 8, 1919, pp. 68-71 
and 260-262, 7 figs. Jan. 11: Industries 
should take atventage of studies made under 
stress of war conditions to promote efficiency 
of production; specific data now available 
which aid in selection and location of lighting 
units. eb. 8: Economic considerations o 
the accident rate; relation to coal conserva- 
tion; well-lighted versus rly-lighted aisles ; 
desirability of more widespread and intelli- 
gent use of reflectors for all lamps. 
Mill Lighting 
Modern Lighting and Power Installation for 
Canadian Knitting Mill. ec. v., vol. 74, 
no. 4, Jan, 25, 1919, pp. 127-130, 7 figs. 
Electrical uipment complete and designed 
to minimize fire and accident hazards; details 
of lighting and power facilities. 
Progress in Mill Lighting Practice, H. H. 
Magdsick. Textile World, Jl., vol. 55, no. 2, 
Jan. 11, 1919, pp. 401 and 403, 5 figs. State 
and Federal regulations; developments in ac- 
cessories. 


Street Lighting 
The Street Lighting of the City of Buffalo, 
W. F. Sch 


_e wartz. Am, City, vol. 20, no. 1, 
Jan. 1919, pp. 48-50, 4 figs. System com- 
prises type nitrogen-filled lamps, luminous 


arcs, pendent magnetite arcs, and enclosed 
carbon arcs, aS well as gas lamps of Wels- 
bach boulevard and ornamental types, and 
gasoline lamps. Number and cost of each 
type are given. 
Yard Lighting 
Light as an Aid to the Movement of Mate- 
rials, A. L. Powell and R. EB. Harrington. 
Ry. Blec. Engr., vol. 10, no. 1, Jan. 1919, 
BP. 9-13, 7 figs. Expedition of freight han- 
ing at transfer platforms and piers. Ab- 
stract of paper before Illum. Engr. Soc. 


PUBLIC REGULATION 


Plant Management 


Industrial ge | (Economia Industrial), 
V. Posada Gavira. oletin de Minas, vol. 10, 
nos. 7-9, Sept. 30, 1918, pp. 129-149, 1 fig. 


, no. 37,*. 


Tue JOURNAL " 
Am.Soc.M.E. 


- te 
Coérdination and harmonization of the tech- 
nical, economical and human elements in in- 
dustry by central administration, standardi- 
zation and specialization. 


‘Public Works 


- Deperieent of Public Works, 
Cc, E. Grunsky. . Elec., vol. 42; no. 1, Jan. 
1, 1919, pp. 16-17. Advisability of creating 
department of public works to be represented 
in President’s cabinet. Gain in efficiency is 
claimed over present distribution of engi- 
neering work under five different departments. 


Street Cars 


The National Aspect of the Public vent. 
Franklin T. Griffith. Jl. Blec., vol. 42,;.no. 2, 
Jan. 15, 1919, P 78 uestion of higher 
street-car fare discussed from standpoint of 
what may legitimately be done to keep them 


low. 
RECONSTRUCTION 
British Plans 


England’s Vast Plans for Peace Work, Car- 
roll E. Williams. Mfrs, Rec., vol. 75, no. 3, 
Jan. 16, 1919, pp. 90-92. New shipyards 
built in record time; building of concrete 
ships; recommendation of British reconstruc- 
tion committee on relations between em- 
loyers and employees; reconstruction of 
ron and steel business. 


A National 


Engineering Problems 
The Economic Duties of the Engineer, W. 
R: Ingalls. Eng, & Min. Jl., vol. 107, no. 
Jan. 25, 1919, pp. 184-190. |" Enginee 
problems in reconstruction. 


Engineering Societies 
What Engineering Societies Should Do to 
Assist in Providing Work for Soldiers and 
Others Who Will Soon Be Out of Work. Bul. 


Affiliated Eng. Societies Min., vol. 3, no. 12, 
Dec. 1918, pp. 221-222. From Eng. & Con- 


4 
ring 


tracting. 
France 
America and Reconstruction in Europe. Jl. 
Elec., vol. 42, no. 1, Jan. 1, 1919, pp. 18-19. 


Plans of directors and representatives of large 
power stations and electric lighting plants 
situated in devastated regions of France; 
work done by British Ministry of Reconstruc- 
tion; post-war preparations in Spain. 

Helping France an Aid to America, John 
V. Schaefer. Iron Trade Rev., vol. 64, no. 3, 
Jan. 16, 1919, pp. 207-208, ending of vast 
stores of army construction material and ex- 
perts to help rehabilitate country urged as a 
means of solving our labor problem, securing 
pone loan and laying foundation of future 
rade. 


Reconstruction Plans 


Industrial Relations After the War, Henry 
P. Kendall. Textile World Jl., vol. 55, no. 
2, Jan. 11, 1919, pp. 121, 247 and 249. Need 
of constructive plan acceptable to all; basic 
principles that should control. 

The Human Factor in Industry, A. P. M. 
Fleming. Jl, Instn. Elec. Engrs., vol. 57, no. 
277, Dee. i918, pp. 47-56. Means which 
make for improvement in material prosperity 
of those engaged in industry; pressing prob- 
lems in industrial reconstruction. 


Research 


Science and the After-the-War Period, 
George K. Burgess. Jl. Wash. Acad. Sci., 
vol. 9, no. 3, Feb. 4, 1919, pp. 57-70. Im- 

rtance, during transition ‘period, of proper 
alance and distribution of scientific forces ; 
advisability of retaining more than a nucleus 
of an organization of scientific men in service 
of Government and especially in military and 
naval establishments, 


Scientific Leadership 
Human Instincts im Reconstruction, Wil- 
liam Henry Smyth. Indus. Management, vol. 
57, no. 2, Feb. 1919, . 89-91. Suggests 
leadership of a national council of scientists 


as means for directing forces of human in- 
stincts. 


Steel Trade and Shipbuilding 

The Steel Trade and Shipbuilding Compe- 
tition, E. T. Good. Cassier’s Eng. Monthly, 
vol. 54, no. 6, Dec. 1918, pp. 342-345. In- 
terdependence of steel trade and shipbuildin 
industries; warning against separation o 
their common interests and against German 
dumping methods. 


War Developments 


War Developments in Industry, Riemer. 
Engineering, vol. 106, no. 2763, Dec. 13, 1918, 
pp. 672-673. Address before Industrial Re- 
construction Council, November 1918.. 


SAFETY ENGINEERING 
Accidents and Output ° 


Welfare and Safety. Cassier’s Eng. Month- 
ly, vol. 54, no. 6, . 1918, pp. 316-324, 4 














ADVERTISING SECTION 


Ten Thousand Footsteps 
You Could Have Saved 


E hear a great deal about overhead charges— but there isn’t 
much said about underfoot expense. How much of it is there in 
your plant? How much does footwork eat into your profits? How 
much man-power do you employ in toting, carrying and fetching, 
that could be doing a man’s real work in production? Yesterday, one 
man alone took ten thousand footsteps that could have been saved by 


Lamsonizing your factory. 


Lamson Conveyors are the mechan- 
ical toters and carriers. They put a 
stop to footwork and underfoot ex- 
pense. They reduce overhead 
charges. They collect and deliver 
parts from one machine room to 
another. They tote merchandise. 
They assemble orders and take the 
goods to the shipping room — and 
from there to truck or freight-car. 

Lanison Conveyors take heavy cast- 
ings or fragile china to the place thax 
you want them to go. They can’t 
tire. They never lag. They can't 
make mistakes. Lamson Conveyors 
operate with orderly, organized regu-~ 
larity. Their route is direct. Noth- 
ing can divert them from their 
work. Their daily capacity is con- 
stant—and walls or floors can't stop 
them. 

They go through, while a man goes 


‘round. They make production flow 
smoothly and get the goods out of tne 
works. The illustration pictures a 
Lamson Gravity Conveyor. It puts 
the right thing into the right hands 
at theright time. Its uses are almost 
countless. 

There’s a Lamson Conveying 
method for every peculiar business, 
and made to fit reguirements. Perhaps 
you need only one Lamson method. 
It may be that you need a combina- 
tion. If you are using man-power 
for toting, for carrying, for pushing 
a hand-truck, a Lamson man can 
quickly show you how the Lamson 
Idea will make a daily saving that 
will mean much to you—in hard 
cash. He'll come at your call. If 
you prefer, send first for our concise 
Conveyor Book. We'll start it 
toward you quick-step. 


THE LAMSON COMPANY 


BOSTON. MASS. 





> Lamson Conveyors 
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figs. Eiect of industria) accidents upon out- 
put; means whereby incidence of industrial 
casualties may be considerably diminished. 


Cement Industry 


Safety Hazards of Cement Industry, O. C. 
Soderquist. Concrete Mill Section, vol. 14, no. 
1, Jan. 1919, pp. 11-12. Itemizes cement-mill 
ages and suggests safety principles and 
rules. 


Fire Protection 


Automatic Sprinklers for Fire Protection, 
Arthur Bateman. Domestic me. vol. 86, no. 
2, Jan. 11, 1919, PP. 81-83, 4 figs. Notes on 
their construction, installation and operation. 


Grain-Dust Explosions 


Experiments with Grain Dust Explosions, 
Earle William Gage. Am. Miller, vol. 47, no. 
2, Feb. 1, 1919, pp. 137-138, 4 figs. Investi- 
gations to determine possible cause of explo- 
sion and to test various preventive measures. 
Lighting 

Relation Between Light Curtailment and 

Accidents, R. -E. Simpson. Nat. Engr., vol. 

23, no. 1, Jan. 19, 1919, pp. 6-8. Survey of 

accidents due to improver or inadequate 

illumination; effect of diminished lighting; 
suggestions. Paper presented at convention 
of Illum. Eng. Soc. 


Overheating Workmen 


The Problems of Overheating Workmen, 
Chesla C. Sherlock. Am. Drop Forger, vol. 4, 
no. 12, Dec. 1918, pp. 506-507. Methods of 
poceeeens workmen who are in contact with 

igh temperatures; liabilities of employer. 


Safety Fuse 


Use and Abuse of Safety Fuse. Eng. & 
Min. Jl, vol. 107, no. 5, Feb. 1, 1919, pp. 229- 
231. Abstracted from bul. 9 of Indus. Acci- 
dent Commission, Cal. 


See also RAILROAD ENGINEERING, Safety 
and Signaling Systems. 


SALVAGE AND WASTE PREVENTION 


High-Speed Steel 


The Salvage of High-Speed Steel Tools. J. 
H. Vincent. Am. Mach., vol. 50, no. 4, Jan. 
23, 1919, pp. 169-170, 4 figs. Salvaging mill- 
ing cutters at comparatively small cost by 
gee of grinding without drawing temper 
of cutter, 


-Rust Prevention 


Rust Prevention as a Steel Conservation 
Measure, Denis O’Brien. Elec. Ry. Jl., vol. 53, 
no. 5, Feb. 1, 1919, pp. 243-244. Writer's ex- 
periences in removing rust from steel cars and 
preventing its spreading to a damaging extent. 


Scrap 


Saving the Waste with an Electric Furnace, 
C. B. Merrick. Jl. Elec., vol. 42, no. 1, Jan. 1, 
1919, pp. 30-31, 5 figs. Installation of a two- 
phase Rennerfelt furnace of 750-lb. capacity 
by Pacific Foundry Co. to utilize small pieces 
of waste iron such as nails, borings, etc. 

Scrap Organization and Scrap Salvaging, 
Charles A. Reagan. Jl. Soc. Automotive 
Engrs., vol. 4, no, 1, Jan. 1919, pp. 47-48. 
Work of the Stores and Scrap Section of Ord- 
nance Department; suggestions in regard to 
scrap segregation. 


Waste Utilization . 


Possibilities in Saving and Utilizing Indus- 
trial Wastes, H. E. Howe. Indus. anage- 
ment, vol. 57, no. 2, Feb. 1919, pp. 92-96. 
Points out three responsibilities of manufac- 
turers: To use material of no higher grade 
than necessary for proper production of 
goods ; to reclaim every particle where a sal- 
vaging process is known; to search for means 
to utilize wastes now thrown away. 


TRANSPORTATION 


Industrial Trucks 


Shop Trucks. Am. Drop Forger, vol. 5, no. 
1, Jan. 1919, pp. 18-22, 16 figs. 
and description of different types of indus- 
trial trucks. 

Electric Truck as a Means of Shop Trans- 

rtation. Can. Machy., vol. 21, no. 5, Jan. 
0, 1919, pp. 103-105, 4 figs. Tllustrates uses 
of electric storage battery trucks in industry 
for automatic transportation in ns and 
unloading ships and railway cars, and in the 
machine shop, tire factory, textile mill and 
electric wire insulating and manufacturing 
plants. 

Industrial Electric Trucks, Tractors and 
Narrow-Gage Locomotives, Raymond J. Mitch- 
ell. Elecn., vol. 82, no. 2121, Jan. 10, 1919, 
pp. 51-57, 16 figs. Conditions under which 
electric trucks are to be desired; rapidity with 
which goods may be handled; main -features 
of electric trucks now on the market; results 


Discussion - 


MECHANICAL ENGINEERING 


achieved at the Natua Transfer Station of 
Pennsylvania Railway. 
nee also MINING ENGINEERING, Mines 
and Mining (oars, Mine); MECHANICAL 
s 


ENGINEERING, Handling of aterials ; Hoist- 
ing and Conveying. 
VARIA 
Acceptances 


Trade Acceptances in the Forging Trade, 
M. A. McCann. Am. Drop Forger, vol. 4, no. 
12, Dec. 1918, pp. 475-477. Presents different 
me of subject from viewpoint of salesman. 
Method of procedure explained. 


Engineering Societies 


American Engineers Locally and Nationally 
Associated, Alfred D. Flinn. - Jl. Cleveland 
Eng. Soc., vol. 11, no. 3, Nov. 1918, pp. 163- 
173 and (discussion) pp. 173-178. Plea to 
engineering organizations to give earnest con- 
sideration to problem of coéperation ; brief ac- 
count of growth of Founder Societies and cre- 
ation of Engineering Foundation; service 
given by the Engineering Societies Library ; 
advisability of publishing an Engineering So- 
cieties periodical. 


Engineers 


What the War Has Done for Engineers, and 
the Part Engineers Have to Play in Recon- 
struction. Engineer, vol. 127, no. 3289, Jan. 
10, 1919, pp. 41-42. Abstracted from the 
Presidential Address of R. E. B. Crompton 
before the Junior Institution of Engineers. 


International Chapters 


A New Factor in World Commerce, Richard 
S. Harvey. Textile World Jl., vol. 55, no. 2, 
Jan. 11, 1919, pp. 127 and 197. Considerations 
on advisability of forming international chap- 
ters for commercial corporations. 


Social Problem 


Organizing the State to Assist Individuals 
—A War Lesson (Die allgemeine Naehrpflicht 
in Licht der Kriegserfahrung), Max Singer. 
Zeitschrift des Oesterr. Ingenieur-und Archi- 
tekten-Vereines, vol. 70, no. 38, Sept. 20, 1918, 
pp. 409-411, Part 1. Indorses the principles 
propounded by Josef Popper-Lynkeus, that it 
is the duty of the State to enable each indi- 
vidual to make a fair and useful living. Dis- 
cusses solutions of the social problem. Part 2 
in no. 39, concluded in no. 40, Oct. 4, 1918. 





Industrial 


Technology 


Alcohol 


A New Opening for the Electrometallurgical 
Industry. The Manufacture of Alcohol from 
Calcium Carbide (Un nouveau débauché pour 
l'industrie électro-métallurgique. La fabrica- 
tion de l’'alcool en partant du carbure), Revue 
Générale de l’Electricité vol. 4, no. 24, Dec. 
14, 1918, p. 934. <A current of acetylene is 
passed over dilute solution of sulphuric acid 
aving mercury Salts as catalyser; resulting 
acetaldehyde is boiled and vapor passed over 
layer of finely powdered nickel. From Che- 
mische Technische Wochenschrift, vol. 25, 
Pp. 9». 


Ammonia 


Commercial ‘‘ Concentrated Ammonia-Li- 
uor”’ and Its Impurities, H. G. Colman and 
. W. Leoman, Jl. Soc. Chem. Indus., vol. 37, 
no, 24, Dec. 31, 1918, pp. 319T-323T and (dis- 
cussion) 323'T-324T. Analyses of samples from 
different plants. 


Barium 


Future of the Barium Industry—A Protec- 
tive Tariff Required, Hugh Rollin. Mfrs. Rec., 
vol. 75, no. 3, Jan. 16, 1919, p. 97. Importance 
of industry and its present undeveloped stage 
in U. 8S. Paper before Am. Inst. Chem. Engrs. 


Benzols 


Analysis of Commercial “ Pure” Benzols, F. 
Butler Jones. Jl. Soc. Chem. Indus., vol. 37, 
no. 24, Dec. 31, 1918, pp. 324T-327T, 2 figs. 
Experimental determination of depression of 
freezing point of benzene occasioned by 
presence of carbon  bisulphide, thiophen, 
toluene and paraffin. A graph gives volume 
percentages of four solutes in terms of ob- 
served: temperatures and specific gravity. 


By-Products 


Relation of Rade ig to Chemical In- 
dustries, W. H. Blauvelt. Gas Age, vol. 43, no. 
1, Jan. 1919, Rp. 19-21, 2 figs. Industries built 
ps by Semet-Solvay Co. to utilize by-product 
chemicals. 


Carbide 


Practical Points on Carbide Sizes. Jl. 


Tae Journal. 
Am.Soc.M.E. 


Acetylene Welding, vol. 2, no. 7, Jan. 1919, 
pp. 330 and 354. Method of classification ac- 
cording to sizes; relative value of different 
sizes of carbide. From Bulletin du Journal 
Suisse d’Acétylene. 


Coal-Gas Products 


Some Observations concerning (a) Liquid. 
Purification of, and (b) the Simultaneous Re- 
covery of Sulphur and Ammonia from Coal. 
Gas, P. Parrish. Gas Jl., vol. 144, no, 2897, 
Nov. 19, 1918, pp. 413-418 and (discussion) 
pp. 418-420, 4 figs. Brief historical account ; 
theorétical phases of processes; design and: 
arrangement of plants; details of Trepex 
washer; principles governing dissociation ; 
treatment of waste gases. Paper before South- 
ern district Assn. Gas Engrs. & Mgrs. 


Coal-Tar Industry Products, British 


Progress in the British Coal Tar Industry,. 
J. B. C. Kershaw. Gas Age, vol. 43, no. 2, 
Jan. 15, 1919, pp. 77-79, 2 . English 
practice in tar distillation and treatment of 
light oil fraction with dilute caustic soda ;. 
brief note on American methods of working 
up. 


Coloring and Lacquering 


Approved Practice in Coloring and Lacquer- 
ing, James Sleetman. Brass World., vol. 14, 
no. 11, Nov. 1918, pp. 315-317, 6 figs. (Fourth 
and concluding article.) 


Dust Recovery 


Dust Recovery from Gas Scrubber Water. 
Blast Furnace, vol. 7, no. 1, Jan. 1919, p. 48, 
1 fig. Dorr thickener installed in blast-furnace- 
plant to provide automatically for settling of 
dust from gas scrubbers. 


Enamels 


The Control of the Luster of Enamels,. 
Homer F. Staley. Jl. Am. Ceramic Soc., vol. 
1, no. 9, Sept. 1918, pp. 640-647. Effect of 
crystallization, viscosity, concentrations, sul- 
phur compounds and index of refraction on 
brilliancy of enamel. Suggestions given are 
based on considerations regarding chemical 
and physical phenomena taking place in man- 
ufacturing processes. 


Fertilizers | 


Valuation of Fertilizers, J. Alan Murray. 
Jl. Soc. Chem. Indus., vol. 37, no. 23, Dec. 
16, 1918, pp. 317T-318T. Proposes scheme of 
valuation based on formula, 7 = k + np 
where @# is price, k cost of production, p per- 
centage of fertilizing ingredients, and n a 
coefficient which depends upon gz and k 


France 


Recent Progress and Future Possibilities of 
the Chemical Industry in France (Les progrés 
récentes ¢t l’avenir des industries chimiques en 
France), Paul Razous. Génie Civil, vol. 73, 
no. 22, Nov. 30, 1918, pp. 429-433. Pharma- 
ceutical products; petroleum distillation ; con- 
ditions of growth for industry. (Concluded.) 


Gas Manufacture 


New Signaling Pyrometer a Meant of Con- 
tending Against Effects of Inferior Labor. 
Am. Gas Eng. Jl., vol. 110, no. 2, Jan. 11, 
1919, pe. 36-37, 2 figs. Lights inform attend- 
ant when damaging variation is approached. 


The Utilization of Waste Heat in Gas 
Works (Die Gewinnung und Verwertung der 
Abwaerme im Gaswerksbetriebe). A technical 
and economic study by Director Wenger. Jour- 
nal fuer Gasbeleuchtung, vol. 61, no. 43, Oct. 
26, 1918, PP. 509-513, 3 figs. Continued from 
p. 501. oncluded Nov. 2. Description of 
a made to secure a higher yield of 
coke from coal. Waste heat used for heating 
water of municipal bathhouse. 


Annual Report of Technical Inspection of 
Swiss Gas Works (Geschaeftsbericht des Tech- 
nischen Inspektorates  schweizerischer Gas- 
werke), Journal fuer Gasbeleuchtung, vol. 61, 
no. 43, Oct. 26, 1918, pp. 505-509, 2 figs. 


Covers 94 of the 96 gas works of Switzerland 


-and describes equipment used, economies intro- 


duced to offset partly the excessively high 


-ecost of fuel, accidents, extraction of tar; 


safety rules and suggestions for further im- 
provements. 


Glass Pots 


Observations on Apparent Causes of Failure 
of Lead Glass Pots, A. F. Gorton. Jl. Am. 
Ceramic Soc., vol. 1, no. 9, Sept. 1918, pp. 
648-659. Examination of remains of pots 
leads writer to conclude that cracking and 
corrosion are chief causes of failure. Cracks 
attributed principally to insufficient preheating 
= corrosion to slagging action of iron on 
clay. 


Helium 


The Production of Helium from Natura? 
Gas, Frederick G. Cottrell, Mech. Eng., vol. 
41, no. 2, Feb. 1919, pp. 155-158 and 188, 6 
figs. Reviews recent work in liquefaction an@ 
separation of gases and production of helium 
for use in balloons. 
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HUB TOOLS? wens KELLY TOOLS! 


The best wheel hubs in the world are made with Kelly 
Production Tools. Continuous operation, perfect size and 
finish are assured where Kelly Tools are used. 


Kelly multiples perform several operations in one, 
and increase the output and reduce the upkeep 
expense. 

‘Kelly Service” takes your blue print and makes 
prompt delivery of tools designed to fit your job 
and your machines. 

Our new 60 page catalog J-2 has over 100 illustrations of 


tools, Adjustable Floating Reamers, Multiple Boring Bars, 
Turret Lathe Tools, etc.—sent on request. 


THE HELLY REAMER CO. 


CLEVELAND, OHIO, U.S.A. 
Burton, Griffiths & Co., Ltd., London 
English Agents 
40 Domestic Agencies 
Burton Fils, Paris, French Agents 
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Lime 
Reconstruction and Peace Time Problems of 
Lime soy Charles Warner. Concrete, 
Cement Mill Section, vol. 14, no. 1, Jan. 1919, 
pp. 7-9. Address by representative of War 
Service Committee on Lime at Peace Prepared- 
ness Congress. 


Nitrogen Products 


Nitrogen Industry in Germany during the 
War (L’industrie de l’azote en Allemagne 
pendant la guerre). Revue Générale de l’Elec- 
tricité, vol. 5, no. 2, Jan. 11, 1919, BP. 75-76. 
Details of partial application of rkeland- 
72 process and more extensive application 
of Ostwald process, 

Industrial Blectrochemical Manufacture of 
Nitrogenous Compounds: Nitric Acid and its 
Derivations, Cyanamide, Nitrides (La produc- 
tion électrochimique industrielle des composés 
nitrés: acide nitrique et derivés, cyanamide, 
azotures), Jean Escard. Revue Générale de 
l’Blectricité, vol. 4. Scheme of installation for 
manufacturing nitric acid and nitrates from 
the air. Following furnaces and processes for 
ere synthetic nitric acid are described : 

irkeland-Eyde, Schonherr, ——— Moscicki, 
Kilburn-Scott and Helbig. Dec. 8: Manu- 
facture of cyanamide by reaction of nitrogen 
on calcium carbide; fixation of nitrogen in 
boron, magnesium and calcium nitrides ; prepa- 
ration and properties of these compounds. 

Fixation of Nitrogen. Jl. Soc. Automotive 
Engrs., vol. 4, no. 1, Jan. 1919, pp. 16-17. 
Electric-are process ; building of concrete dam 
100 ft. high and 1 mile long at Muscle Shoals 
to deliver 500,000 + for nitrogen-fixation 
work; cyanamid and Haber processes. 

Note on the Bucher Cyanide Process for the 
Fixation of N ugen Posnjak and H. 
E. Merwin. q . Acad. Sci., vol. 9, no. 
2, Jan. 19, 1919, pp. 28-30. Experiments with 
varying amounts of sodium carbonate, carbon 
and iron; object to determine whether sodium 
cyanide was formed by Bucher’s reaction. 


Potash 
Various Methods of Obtaining Potash. Com- 


mercial Fertilizer, vol. 17, no. 6, Jan. 1919, 
pp. 42-46. Developments since 1860. 
Rubber 


Imitation Caoutchoucs or Vulcanized Oils 
(Les caoutchoucs factices ou huiles vulcani- 
sées), André Dubose. Chemie & Industrie, vol. 
1, no. 7, Dec. 1, 1918, pp. 727-732. Historical 
note of development; processes of manufac- 
ture; classification. 


Railroad 


Engineering 


ELECTRIC RAILWAYS 


Braking, Regenerative 


Brake System wiih Recuperation of Energy 
for Vehicles Operated by Single-Phase Com- 
mutator Motors (Systéme de freinage avec 
récupération d’énergie pour véhicules ac- 
tionnés par moteurs monophasés a collecteur), 
Behn-Eschenburg. Revue Générale de l|’Elec- 
tricité, vol. 4, no. 23, Dec. 7, 1918, pp. 877- 

81, 5 figs. Description and theory of sys- 
tem adopted at Oerlikon Construction Works 
for the Saint-Gothard locomotives, which per- 
mits operation of brakes with recuperation, at 
all loads and speeds. A coil of known re- 
actance igs only apparatus added to normal 
installation of motor. Also abstracted in 
Elecn., vol. 81, no. 2118, Dec. 20, 1918, pp. 
708-710, 4 figs. 


Coasting Clock 


The Blectric Coasting Clock. Ry. & Loco- 
motive Eng., vol. 32, no. 1, Jan. 1919, pp. 22- 
23, 3 figs. Instrument which records actual 
number of minutes an electric train is oper- 
ated without use of power or brakes. 


Government Ownership 


Public Ownership the Obvious Policy for 
Blectric Railways, Richard McCullough. Elec. 
News, vol. 28, no. 1, Jan. 1, 1919, pp. 27-28. 
Analysis of present situation; advantages of 
ublic ownership. to ublic and investor. 
per before Elec. Ry. Assn. 


Locomotives 


Oscillations of Electric Locomotives (Oscil- 
lations des locomotives électriques), P. Le- 
boucher. Revue Générale de l’Hlectricité, vol. 
4, no. 24, Dec. 14, 1918, pp. 914-930, 35 figs. 
Mathematical analysis of forces developed in 
members when continuous torque is trans- 
mitted by a crank. 


Motor-Generator Sets 


Performance of Motor-Generator Sets for 
the Chicago, Mliwaukee & St. Paul Ry., F. 








MECHANICAL ENGINEERING 


T. Hague. Elec. Jl., vol. 16, no. 2, Feb. 1919, 
pp. 47-52, 11 figs. 
synchronous motor, temperature curves at full 
load and 1.5 load, and direct current short- 
circuit test at 9.25 load. Special reference is 
— to commutating machinery of large 
units. 


Track Circuits 


The Influence of Zinc Ties on Track Cir- 
cuits. Ry. Age, vol. 66, no. 5, Jan. 31, 1919, 


pp. 305-306. Report of discussion at the con- 
vention of Ry. Signal Assn. : \ 
ELECTRIFICATION 
Advantages 


Railroad Electrification Facts and Factors, 

. J. Manson. Ry. Elec. Engr., vol. 10, no. -1, 
Jan. 1919, pp. 3-4, 1 fig. Reason for adoption 
of electric motive power and advantages ob- 
tained from its use. 


C., M. & St. P. 


Chicago, Milwaukee and St. Paul Blectri- 
fication in Washington, W. A. Scott. Elec. 
Rev., vol. 74, no. 1, Jan. 4, 1919,. pp. 1618, 1 
fig. Principal features of power, feeder and 
pared lines, substation and locomotive equip- 
ment. 


France 


The Partial Electrification of the French 
Southern Railway (L’électrification rtielle 
des chemins de fur de la coe d’Or- 
léans). Génie Civil, vol. 74, no. 1, Jan. 4, 
1919, pp. 4-9, 4 figs. Program of the Paris & 
Orleans R. R. Conference before the Société 
d’Encouragement pour l'Industrie Nationale. 


South Africa 


S. A. R. Annual Report. S. A. Min. Jl. & 
Eng. Rec., vol. 28, pt. 1, no. 1416, Nov. 16, 
1918, pp. 227-228. lectrification and control 
of shipping in South African Railways. From 
Hn 2 be of general manager of railways and 
arbors. 


Western States 


Transportation and Western Power Prob- 
lems, John H. Lewis. Jl. Blec., vol. 42, no. 1, 
Jan. 1, 1919, pp. 14-15. Suggestions in re- 
gard to railway electrification and develop- 
ment of navigable streams. 


EQUIPMENT 


Cinder-Handling Plant 


A New Type of Locomotive Cinder-Handling 
Plant. a ge vol. 66, no. 5, Jan. 31 4 
pp. 319-320, figs. Description of a plant 
for the Pittsburgh and Lake Erie at Hasleton 
Yard, Youngstown, O., which includes an in- 
clined hoistway to a storage bin. 


Coaling’ Station 


New Philadelphia and Reading Coaling Sta- 
tion. x Rev., vol. 64, no. 5, Feb. 1, 1919, 
pp. 174-176, 6 figs. Plant arranged to handle 
both anthracite and bituminous; elaborate 
eo features ; general description of 
what is believed to be the largest concrete 
coaling station in the world. 


FOREIGN 
British 
British Railways Under War Conditions. 
Engineer, vol. 126, no. 3283, Nov. 29, 1918, 


pp. 454-455, Railwaymen with the colors. 
(Tenth Article) 


Government Ownership, British 


Nationalization of British Railways. Ry. 
Gaz., vol. 29, no. 24, Dec. 13, 1918, pp. 671- 
674, 1 fig. Factors bearing on policy. of: rail- 
road Government ownership; discussion of 
basis for arriving at price which :will be fair 
alike to State and shareholders, .~ 


Peru : 


= Peru and Its Principal Railways, Clayton 
_ Sedgwick Cooper. Ry. Rev., vol. 64, nos: 1 
“and 2, Jan. 4 and 1i, 1919, yp..1-5, 6 figs. 

and pp. 61-65, 8 figs. Geography and history 
- of railway construction in es. 


- LOCOMOTIVES 
British Express 
The New Express Engines of the London & 
South-Western Railway. Ry. Gaz., vol. 29, 
no. 14, . 13, 1918, pp. 662-669, 13 figs. 
Sectional drawings, photographtfc illustrations, 
general dimensions and data of 4-6-0 passen- 


ger locomotives recently completed at WDast- 
leigh Works. 


Diesel-Electric 
DieselHlectric Locomotives (Automotrices 
Diesel-électriques). Bulletin Technique de la 
Suisse Romande, year 44, nos. 14, 15, 16 and 
17, July 13 and 27, Aug. 10 and 24, 1918, 
pp. 129-132, 137-140, 145-149 and 157-158, 13 
figs. Extensive descriptions of mechanical ar- 


Powér-factor curves of~ 





THE JOURNAL 
Am.Soc.M.E. 


ra ent and electrical schemes. A Diesel 
engine operates a d.c. dynamo; current from 
dynamo ieeds traction motors; Ward-Léonard 
system followed. Abstract in Revue Générale 
e l’Electricité, vol. 4, no. 23, Dec. 7, 1918, 
pp. 891-896, 6 figs. 


Feedwater Heating - 
Locomotive Feed Water Heating, H. 8. Vin- 


cent. Ry~ Mech, -.» Vol. 938, no. 1, Jan. 
1919, pp. 44-47, 4 Discussion of ex- 
haust-steam and waste-gas methods of pre- 
heating for locomotive _ boilers. (Second 
article.) 

Fireboxes 


A New Departure in Firebox Construction. 
Ry. Rev., vol. 64, no. 2, Jan. 11, 1919, pp. 47- 
51, 5 figs. Means of taking advantage of 
principle of radiant heat transfer. 


Lubricators 
Force Feed Lubricator. Ry. & Locomotive 
Eng., vol. 32, no. 1, Jan. 1919, pp. 11-12, 1 


fig. Records obtained with Schlacks system 
v1) pre lubrication as applied to loco- 
motives. 


Mallet 


The U. S. Standard Light Mallet Type Lo- 
comotive. Ry. Age, vol. 66, no. 5, Jan. 31, 
1919, pp. 290-292, 4 figs. 2-6-6-2 wheel ar- 
rangement with weight on drivers of 358-000 
lb. and tractive effort, compound, of 80,000 Ib. 
Description with principal data and drawings. 


Mallet Type Locomotive for Utah Railway. 
Ry. Rev., vol. 64, no. 3, Jan. 18, 1919, pp. 
85-86, 1 fig. Description with principal data 
of articulated compound built for heavy 
freight and pusher service. 


Mountain Type 


Mountain Type Locomotives for the Atchi- 
son, Topeka & Santa Fe. By. & Locomotive 
Eng., vol. 32, no. 1, Jan. 1919, pp. 3-4, 1 fig. 
Particulars of 4-8-2 type recently completed 
at Baldwin Locomotive Works. : 


New Zealand Narrow Gage 
Express Locomotives for 3-ft., 6-in. Gosge. 
Engineering, vol. 106, no. 2760, Nov. 22, 1918, 
pp. 576-579, 31 figs. Principal data, drawings 
of details, test results and general descrip- 
tion of certain locomotives on New Zealond 
Government Railways. 


Pennsylvania 2-10-2 


Heaviest 2-10-2 Type Built for Pennsyl- 
vania Lines. Ry. Age, vol. 66, no. 4, Jan. 24 
1919, pp. 249-251, 4 figs. 


Principal data, 
drawings and description. 
Rock Island 2-10-2 
Rock Island 2-10-2 Locomotive. Ry. Mech. 
Eng., vol. 93, no. 1, Jan. 1919, PP. 41-43, 5 
figs. New designs of cab and spark arrester ; 
grease lubrication used on crossheads and 
trailer. 
Stokers 


New Locomotive Stoker Tested Out on Erie. 
Sy, Age, vol. 66, no. 3, Jan. 17, 1919, pp. 
202-204, 4 figs. Mechanical distribution of 
coal; maintains light fire and reduces cinder 
and standby losses. 


The Elvin Mechanical Stoker for Locomo- 
tives. Ry. Rev., vol. 64, no. 4, Jan, 25, 1919, 
pp. 132-134, 4 figs. Important features are 
minimum power requirements and a mechan- 
ical means of fuel distribution. 


Switches, Geared 


Lima Locomotive in Switchin 


Service With 
the Tennessee Coal, Iron and 


ailway Com- 
pany. - & Locomotive Eng., vol. 32, no. 1, 
Jan. 1919, pp. 10-11, 2 figs. Service given by 
geared locomotive in industrial switching; its 
special advantages. 


Tenders 
Canadian . Pacific Railwa Locomotive 
Tenders. Can: BY. & Marine World, no. 251, 
Jan. 1919, pp. 11-12, 4. figs. Coal container 


with slope and bottom sheets independent of 
tank. ‘oal automatically delivers itself at 
shovel sheet without coal passer. 


Thermic Siphons 


Chicago, Milwaukee & St. Paul Railway 
Test of Locomotive Hquipped with the Nichol- 
son Termic Syphons. Ry. & Locomotive Eng. 
vol. 32, no. Jan. 1919, pp. 7-9, 1 fig 
Principal dimensions, -data and performances 
of two engines. Firebox of one was equipped 
with Nicholson thermic syphons supportin 
brick arch; other had ordinary type of arc 
supported on four 3-in. arch tubes. 


Tires 
Shrinkage of Locomotive res. Ry. Gaz., 
vol. 29, no. Dec. 20, 1918, pp. 403-704, 
1 fig. Methods adopted at Doncaster Works 


for determining tire shrinkage and for check- 
ing allowance of tires. 
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WILSON Plastic-Arc WELDER 


The welder that successfully repaired the German ships 


The WILSCN Plastic-Are WELDER successfully welds any metal, of any 


thickness or bulk, without preheating (distortion) dismantling or annealing. 


350 u 

















Two-Are 300 Ampere Wilson Plastic-Arc Welder 





The critical heat for properly 
fusing the metal to be welded is 
kept constant at the arc. This heat, 
once determined, is constantly main- 
tained, which eliminates the possi- 
bility of burnt metal or voids so 
often found in welds where the crit- 
ical heat cannot be regulated. 


Single 35-volt generating units 
are built to accommodate from one 
to eight operators, and the work of 
any one operator does not in any 
way interfere with others, even 
though different degrees of heat are 
being used at several arcs. 


Wilson Plastic-Are Welds hold because of the com- 
bination of the two things absolutely necessary to insure 
lasting welds—a proper, predetermined and constant 
heat at the weld, and special welding metals which are 
not adversely affected by the heat of the arc. 


WILSON WELDER AND METALS Go.,Inc. 


2 Rector Street 


NEW YORK 
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U. S. Standard 


Two More Standard Locomotives. Ry. 
Mech. Eng., vol. 93, no. 1, Jan. 1919, pp. 
25-30, 12 figs. Heavy 4-8-4 and light 2-10-2 


types are well proportioned and have essen- 
tially same boiler. 

Standard 2-10-2 and 2-8-2 Type Locomo- 
tives. Ry. Rev., vol. 64, no. 1, Jan. 4, 1919, 
pp. 7-12, 9 figs. Principal data and drawings 
with general description. Two government 
standard engines whose boilers come nearest 
interchangeability. 

New Locomotives of Standard Design. 
Boiler Maker, vol. 19, no. 1, Jan. 1919, pp. 
1-2, 4 figs. Dimensions of four locomotives 
recently delivered to U. S. R. R. Administra- 
tion. Totals of boiler-heating surfaces vary 
from 1891 to 4285 sq. ft 


NEW CONSTRUCTION 


Avlona-Monastir 


Avlona-Monastir Railroad Project 
yecto del ferrocarril Avlona-Monastir). Re- 
vista de Obras Publicas, year 66, no. 2257, 
Dec. 26, 1918, pp. 645-647, 2 figs. General 

lan for consolidation of various lines into a 
Trans-Balkan Italian System with ferry boat 


(Pro- 


service across Otranto Canal. From Giornale 
del Genio Civile. 
Kalka-Simla 

The Kalka-Simla Railway and _ Rolling 


Stock. Engineer, vol. 126, no. 3283, Nov. 29, 
1918, pp. 455-458, 18 figs. General illustrated 
description of railway and of rolling stock. 


Katanga 


The Katanga Railway. Engineer, vol. 126, 
no. 3285, Dec. 13, 1918, pp. 501-504, 17 figs. 
Description of its construction, some engineer- 
ing features and equipment. 


OPERATION AND MANAGEMENT 


British 
British Railways Under War Conditions. 
Engineer, vol. 126, no. 3286, Dec. 20, 1918, 
p. 528-529. The dispatch of the expeditionary 
orce. Vol. 127, no. 3289, Jan. 10, 1919, 
pp. 38-39. The first six months. 


Freight Handling 
Proper Methods of Handling Freight, E. P. 
Nowlin. By. Rev., vol. 64, no. f, Jan. 4, 1919, 
p. 5-6. ntroducing scheme of reorganiza- 
tion whereby to reduce loss and damage ex- 
pense. 


French 


French Railroads During the War (Los fer- 
rocarriles franceses durante la — Boletin 
de Minas, vol. 10, nos. 7-9, Seyt. 30, 1918, 
pp. 106-110. Organization and _ operation. 
Executive direction of each road in hands of a 
commission composed of a military officer and 
a technical expert. From documents pub- 
aeee by Chamber of Commerce, Paris, June, 
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Post-War Conditions 


The Railway Situation Created by the War 
(La crisis ferroviaria antes de la erra y 
situacion creada por esta). Revista de Obras 
Publicas, year 66, no. 2246, Oct. 10, 1918, pp. 
509-514. Points out critical financial condi- 
tion of railways in Spain and _ generally 
throughout the world, shown by constantly 
diminishing seale of profits due to rising ex- 
penses for fuel, labor and materials. nan- 
cial results obtained by railway working in 
France, England and Germany for period 
1901-1911 are given in tabular form. 


Supervision 
Supervision, J. L. Wilkes. Ry. Club of 
Pittsburgh, vol. 18, no. 1, Dec. 19, 1918, pp. 
6-17 and (discussion) pp. 17-26. Duties of 


railroad supervisors ; qualifications required to 
fill position completely ; suggestions to super- 
visors in regard to efficiency in- discharge of 
their functions. 


U. S. Railroad Administration 


The Federal Railroad Administration of the 
United States, W. M. Acworth. Ry. Gaz., vol. 
29, no. 24, Dec. 13, 1918, pp. 651-660. His- 
torical account of conditions in the railroads 
during the years of the war, specially since 
the Government took over their operation. 
Compiled from newspapers, unofficial reports, 
private correspondence, and public documents. 


PERMANENT WAY AND BUILDINGS 


Landslip 
A Rallway Landslip. Times Eng. Supp., 
no. 530, Dec. 1918, p. 253. Incidents attend- 


ing movement of wall at Wembley on Great 
Central ‘.y.; method of reconstruction. 


MECHANICAL ENGINEERING 


Montreal Tunnel 


The Canadian Northern Railway’s Montreal 
Tunnel from an Economic Point of View, H 
K. Wicksteed. Can. Ry. & Marine World, no. 
251, Jan. 1919, pp. 1-5, 1 fig. Economical 
considerations which decided on selection of 
tunnel route at Montreal with general refer- 
ence to economical aspect of tunnel construc- 
tion in railway lines. 


Spikes 


Screw-Spikes versus Dog-Spikes. Indian 
Eng., vol. 64 . 16, 17, 18, 19 and 20, Oct. 
19, 26, Nov. 2, 9, 16, 1918, pp. 223-224, 237- 
238, 251-252, 265-266, 279-280. Reports of 
experience on Indian railways of comparative 
efficiency of dog-spikes and screw-spikes for 
hard and soft wood sleepers. Following 
points are touched: holding power, gage keep- 
ing, creep holding, ease of maintenance and 
estimated comparative costs, relative advan- 
tages in construction, and relative cracking 
effect on sleepers. (To be continued.) 


Water Tanks 


Concrete Railway Water Tanks. Ry. Gaz., 
vol. 29, no. 26, Dec. 27, 1918, p. 728, 2 figs. 
— of type commonly used for settling 
yasins. 


RAILS 


Corrugation 


Rail Corrugation. By. Gaz., vol. 29, no. 26, 
Dec. 27, 1918, pp. 725-728, 3 figs. Wheel tire 
is provided with groove, the corners of which 
present angular cutting edge or edges. This 
form is said to prevent tendency of rails to 
develop corrugation. 


ROLLING STOCK 


Couplers 


Development and Construction of Standard 
Couplers. Ry. & Locomotive Eng., vol. 32, 
no. 1, Jan. 1919, pp. 5-6, 4 figs. Review of 
work done by committees of Master Car 
Builders’ and Master Mechanics’ Assns. to 
A pe various parts and contour of 
couple. 


Northern Pacific Box Cars ~ 


Northern Pacific Builds Box Cars. Ry. 
Mech. Eng., vol.-93, no. 1, Jan. 1919, pp. 37- 
40, 7 figs. Interesting design of underframe 
~~ end on cars being constructed in company 
shops. 


Timber 


Use of Treated Timber in Car Construction. 
Ry. Age, vol. 66, no. 5, Jan. 31, a 20. 
295-298. Influence of decay on life of wooden 
car parts, methods of treating and results 
secured. From a report presented at the con- 
vention of the Am. Wood Preservers’ Assn. 


Trucks 
Car Trucks, L. Brown. Can. Ry. Club, vol. 
17, no. 9, Dec, 1918, pp. 17-28 and (discus- 


sion) 28-35, 1 fig. Manufacture and mounting 
of wheels; uses of Master Car Builder’s stand- 
ard mounting; preparation of journal bearings 
and dust guards; requirements of bolsters; 
location of brakes. 


SAFETY. AND SIGNALING SYSTEMS 


Car Repairmen 


To Prevent Injuries to Car Repairers, H. 
W. Johnston. Official Proc. Car Foremen’s 
Assn.,- Chicago, vol. 14, no, 3, Dec. 1918, pp. 
13-25, 4 figs. Records of accidents on N. Y. 
Cc. R. R. show that accidents are minimized by 
careful observation of practices of employees 
and thoughtful instruction of new men as to 
hazards uliar to work: hence responsibility 
for accidents is placed on foremen. 


Grade Crossings 


The Prevention of Accidents at Grade 
Crossings, C. L. Addison. Am. City, vol. 26, 
no. 1, Jan. 1919, PP. 7-10, 1 fig. Plan of the 
grade-crossing publicity campaign conducted 
by Long Island R. R. Co.; means of grade- 
crossing protection. 


SHOPS 


Balboa Shops 


War Time Work at Balboa Shops, Panama 
Canal, R. D. Gatewood. Am. Mach., vol. 50, 
no. 5, Jan. 30, 1919, pp. 191-194, 11 figs. A 
brief description of some of the great variety 
of work being done at the Balboa shops. 

Supervision 

Efficient Supervision of Railroad Shops, 
Frank McManamy. Boiler Maker, vol. 19, 
no. 1, Jan. 1919, pp. 4-5. Locomotive mile- 
age increased by speedy repair work at round- 
house; essentials of adequate supervision; re- 
sponsibility of executives. 


THE JOURNAL 
Am.Soc.M.E. 


Welding 


Are Welding in Railroad Shops, B. C. Tracy. 
Gen, Elec. Rev., vol. 21, no. 12, Dec, 1918, 
pp. 887-898, 20 figs. Describes more im- 
portant applications of electric welding in 
making locomotive repairs. 


West Burlington Shops 


West Burlington Shops of the C. B. & Q. 
Ry. Mech. Eng., vol. 93, no. 1, Jan. 1919, pp. 
5-16, 21 figs. Equipment and operation of 
new erecting and machine shop, blacksmith 
shop and power plant. 


SPECIAL LINES 


Narrow-Gage Railroads 
Narraw-Gage Railroads (Chemins de fer 
i voie étroite), G. Mangin. Génie Civil, vol. 
73, no. 26, Dec. 1918, pp. 504-510, 32 figs. 


Material used in construction of German 
strategical military railways. Gage 23.6 in. 
(60 cm.). Data taken from inspection of 


evacuated areas. Organization of road con- 
struction given from official documents left in 
field by retreating Germans. Supplements 
article in Génie Civil, vol. 72, no. 14, Apr. 6, 
1918, p. 229. 


STREET RAILWAYS 


Emergency Work 


Some Emergency Special Work Construc- 
tion, Thomas B. McMarth. Elec. Ry. JL, vol. 
53, no. 3, Jan. 18, 1919, pp. 145-146, 4 figs. 
Indianapolis company utilizes acetylene cut- 
ting and thermit welding in building up curve 
crosses. 


Fares 


Is the Zone System the Fare Solution? 
Thos, Conway, Jr. Elec. News, vol. 27, no. 
24, Dec. 15, 1918, pp. 29-31. Comparison of 
fare collection and regulation systems used in 
U. S. Paper before Am. Blec. Ry. Assn. 
Also in Street Ry. Bul., vol. 18, ne. 12, Dec. 
1918, pp. 519-521, 


Franchises 


Features of Service-at-Cost Plan Franchise. 
Elec.» News, vol. 28, no. 1, Jan. 1, 1919, pp. 
29-30. Ordinance containing following prin- 
cipal provisions: General transfer system; 
complete control of service and operation by 
city; right of city to reroute; authority of 
council to order extensions and establish new 
and additional routes; and franchise tax to be 
paid to city. 


Motors, High-Power 


High Power Motors in Tramway Service 
(Sur Vemploi de moteurs puissants par les 
tramways), Lucien Pahin. Industrie Blee 
trique, year 27, no. 636, Dec. 25, 1918, pp. 
464-467, 6 figs. Equipment of 95-hp. West- 
inghouse motors used by the Compagnie de 
Chemins de fer de Paris, 


Skip Stops 
seep Step Proves Safety Measure. Blectric 
Traction, vol. 15, no. 1, Jan. 15, 1919, Pp. 
4-6, 3 fi Diagrams showing reduction 
hazard of collisions and boarding and alight- 


ing with skip-stop operation, prepared from 
records of Detroit United Ry. 


Tests 


Car Equipment Service Tests Determine 
Fitness of Apparatus, C. W. Squier. Elec. Ry. 
Jl., vol. 53, no. 8, Jan. 18, 1919, pp. 128-133, 
12 figs. Method of making operating tests 
and heat runs; how sections of track can 
best laid out to represent actual service re- 
quirements; organization necessary for proper 
test force; results obtained in specific case. 


Track Circuits 


Leakage Resistance of Jlectric apever 
Roadbeds, B. R. Shepard. WBlec. Ry. Jl., vol. 
53, no, 4, Jan. 25, 1919, pp. 172-178, 7 figs 
Results of tests covering a period of more 
than three years made upon railway tracks 
in Washington, D. C., and upon short sections 
of experimental track on the Bureau of 
Standards grounds, 


Track Construction 


Removing Old Paving for New Track Con- 
struction, C. W. Geiger. Elec. Traction, vol. 
15, no. 1, Jan. 15, 1919, pp. 30-31, 8 figs. 
To cut through asphalt a flange was heated 
and shrunk onto roller of a heavy steam- 
roller; flange was then sharpened so as to 
cut — through asphalt when roller was run 
over it. 


@ TERMINALS 


Cleveland Union Station 


Union Depot Project for Cleveland, W. BE. 
Pease. Jl. Cleveland Eng. Soc., vol. 11, no. 3, 
Nov. 1918, pp. 179-185 and (discussion) pp. 

. Studies of traffic movements under- 
taken at New York preliminary to designin 
some of its terminals; application to condi- 
tions in Cleveland. 
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COMING THRU 


our shops we can see all types and sizes of forgings. Some are smooth 
forged, some rough turned and some finished complete. We call them all 


CAMDEN FORGINGS 


If you could but see this variety and could but know of our product 
and of us, there would surely come a time when you would say, 


*SEND CAMDEN THAT FORGING INQUIRY” 
BUYERS’ MEMO 


High and Low Carbon Bars Rudder Stocks Side and Main Rods Steam Engine Forgings 
Press Columns and Rams Cam Shafts Crank Pins Pump Crank Shafts 
Pull Back Cylinders Eccentric Shafts Axles Pump Connecting Rods 
Water Cylinders Crusher Shafts Locomotive Rod Straps Large Nuts 

Valve Bodies Gear and Pinion Blanks Guides Turbine Shafts 


Weldiless Steel Rings * Feed iron and steel Trolley Car Axles 
Lathe Spindles, solid and hollow bored Straightening Hammered Iron Bars for locomotive repairs Electric Motor Axles 
Long Feed Screws Embossing Marine Shaft Any forging to your print, and speci- 
Power Press Crank Shafts Large Wrenches Marine Connecting and Eccentric Rods fications, in either iron or steel 
- Rudder Arms Saw Arbors 


CAMDEN FORGE CO. 
CAMDEN.N.Jd.,.U.S.&. 


Plungers Bending Parts of frame both in Mill Shafting 
Rolls ! 
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Erie 

New Car Barn and Trainmen’s Room at 
Erie, H. P. Amthor. Elec. Traction, vol. 15, 
no. 1, Jan. 15, 1919, pp. 15-19, 4 figs. De- 
scription of terminal of Buffalo & Lake Erie 
Traction Co., giving details of construction, 
type of skylight, pit construction and method 
of fastening rails to pit piers. 


Richborough 


The Richborough Transportation Depot and 
Train Ferry Terminus. Engineer, vol. 127, no. 
3289, Jan. 10, 1919, pp. 31-34, 9 figs. Con- 
struction; railway facilities; traffic organiza- 
tion; signalling arrangements; rolling stock : 
barge and train ferry services, 


St. John, N. B. 


The Railway Terminals, ete. ,at St. John, 
N. B., C. C. Kirby. Can. Ry. & Marine World, 
no. 251, Jan. 1919, pp. 9-11, 1 fig. Problem 
of their future extension to meet development 
of port. 


Sebastopol, Cal. P 


New Passenger Depot at Sebastopol, Cali- 
fornia. Elec, Traction, vol. 15, no. 1, Jan. 15, 
1919, pp. 19-21, 2 figs. Layout of station of 
central point where railroad radiates in three 
directions. 








Munitions and 
Military Engineering 





Anti-Submarine Devices 


The American Destroyer. Sci. Am., vol. 
119, no. 26, Dec. 28, 1918, p. 515, 3 figs. 
1200-ton destroyer, depth bomb and other ac- 
cessories which have contributed to the de- 
struction of U-boats. 


Camps 


Engineering Features pf Camp Dodge, L. P. 
Wolff. Bul. Affiliated Eng. Societies Minn., 
vol. 3, no. 12, Dec. 1918, pp. 208-220, 1 fig. 
Waterworks; sewerage system; railroads; 
streets and highways; heating. 


Gun Mounts 


Making Naval Gun Mounts, Franklin D. 
Jones. Machy., vol. 25, no. 6, February 1919, 
pp. 485-492, 17 figs. First of two articles de- 
scribing special tools, gages and fixtures usted 
at the plant of the Mead-Morrison Mfg. Co., 
where 1000 complete mounts for 4-inch guns 
aM being constructed for the United States 
Navy. 


Hand Grenades 


Making the American Hand Grenade, Ed- 
ward K. Hammond. Machy., vol. 25, no. 6, 
February 1919, pp. 519-524, 18 figs. Second 
of two articles on methods of machining and 
loading the bodies and assembling’ the 
bouchons. 


Howitzers 


How a 155-Mm. Howitzer is Made, J. V. 
Hunter. Am. Mach., vol. 50, nos. 5 and 6, 
Jan. 30 and Feb. 6, 1919, pp. 199-204 and 
249-252, 32 figs. The breech. 


Inspection 


The Inspector's Standpoint in Munition 
Production, John T. Marsh. Jl. Cleveland 
Eng. Soc., vol. 11, no. 3, Nov. 1918, pp. 131- 
152, 9 figs. Qualifications required by in- 
spectors ; conditions likely to be found in rela- 
tions between manufacturers and inspectors: 
rejections for pipe; duties of inspectors in re- 
gard to brinelling. 


Lewis Machine Gun 


The Manufacture of the Lewis Machine 
Gun, Frank A. Stanley. Am. Mach.. vol. 50, 
no. 2 Jan. 9, 1919, pp. 55-60, 17 figs. The 
radiator, locking piece and magazine. (Four- 
teenth article.) 


Motor Transport 


Engineering Division of the Motor Trans- 
port Corps, John Younger. Jl. Soc. Automo- 
tive Engrs., vol. 4, nos. 1 and 2, Jan. and 
Feb. 1919, pp. 5-8 and 77-85, 2 figs. Jan.: 
Functions of engineering division; organiza- 
tion scheme; work of technical service branch. 
Feb.: Function of design section, standardized 
directions for heat treatment of steel; chem- 
ical analysis and physical properties of car- 
bon steel; chart of steel specifications, chem- 
ical and physical properties. 


Ordnance Depot 


Huge Steel Buildings at Ordnance Base De- 
pot in France, Robert K. Tomlin. Eng. News- 
Rec., vol. 82, no. 3, Jan. 16, 1919, pp. 124- 
129, 10 figs. Project includes both shops and 
warehouses; all material supplied from 
United States; transmission line built to 


supply electric power for machine-tool opera- 
ion. 


MECHANICAL ENGINEERING 


Railway Batteries 


The 14-in. Naval Railway Batteries, C. L. 
McCrea. Am. Mach., vol. 50, no. 4, Jan. 23, 
1919, pp. 141-149, 11 figs. Story of design, 
construction, shipping, reérecting abroad and 
placing in action on the fighting front of the 
U. S. Navy’s 14-in. guns on railway mounts. 


Railways 


Our Railway War Forces Aboard. Ry. 
Mech. Eng., vol. 93, no. 1, Jan. 1919, pp. 
19-22, G figs. Account of problems en- 
countered in France and shop facilities for 
erecting equipment. 


Shell Manufacture 


Unique Shell-Profile Turning Attachment, 
Donald A. Baker. Am. Mach., vol. 50, no. 4, 
Jan. 25, 1919, pp. 161-162, 1 fig. Design 
made to start cut at small end of shell, turn 
the radius and continue to turn patallel until 
disengaged. 

High Explosive Shells and Shrapnel, J. M. 
Hall. Am. Drop Forger, vol. 4, no. 12, Dee. 
1918, pp. 500-504. How shells are heat 
treated; physical and chemical requirements ; 
heating of steel for forgings. om paper 
presented before Steel Treating Research Soc. 


Manufacture of Six Inch High Explosive 
Shells for the United States Army, T. D. 
Lynch. Elec. Jl., vol. 16, no. 1, Jan. 1919, pp. 
17-25, 23 figs. Description of Shadyside Plant 
of Westinghouse Electric & Mfg. Co., equipped 
to manufacture 6-in. shells at the rate of 3000 
per day, working day and night. 


Shell-Manufacturing Tools 


Special Tools for Shell Manufacture; George 
A. Neubauer and Erik Oberg. Machy., vol. 
25, no. 6, February 1919, pp. 534-537, 12 
figs. Second of two articles describing a num- 
ber of devices used by the Buffalo Pitts Co. 

See also METALLURGY, Iron and Steel 
(Molybdenum Steel); MECHANICAL ENGI- 
NEERING, Motor-Car Engineering (Tanks). 








General Science 


CHEMISTRY 


Analytical Chemistry 


Method of Least Squares Applied to Esti- 
mating Errors in Coal Analysis, J. D. Davis 
and J. G. Fairchild. Department of Interior, 
Bur. of Mines, Tech. Paper 171%, 36 pp., 6 
figs. Following limits of error are calculated: 
for sampling, 0.20 per cent; for ash deter- 
mination, 0.40 cent; for moisture determina- 
tion, 0.20 per cent; for heating-value deter- 
mination, 0.75 per cent. Thus writers con- 
clude that limits allowed by committee on 
coal analysis of Am. Soc. Testing Materials 
represent values within which a large per- 
centage of errors will actually fall. 


Flame Reactions 


Flame Reactions: Selenium and Tellurium 
in the Hydrogen-Air Flame, Jacob Parish. Jl. 
Phys. Chem., vol. 22, no. 9, Dec. 1918, pp. 
640-646. Extension of writer’s previous ex- 
me sag (Jl. Phys. Chem., 22, 430, 1918) to 
ehavior of selenium dioxide, tellurium diox- 
ide, hydrogen telluride, and of elements them- 
selves, in hydrogen-air flame. 


Physical Chemistry 


Physical Chemistry and Its Bearing on the 
Chemical and Allied Industries, James C. 
Philip. Jl. Roy. Soe. Arts, vol. 67, nos. 3450 
and 3452, Jau. 3 and 17, 1919, pp. 94-102 
and 122-131, 1 fig. Jan. 3: Factors which 
determine equilibrium in a _ reversible reac- 
tion; thermodynamic equation expressing in- 
fluence of temperature on equilibrium con- 
stant of a reaction, and its relation to heat 
effect of reaction. Jan. 17: Laws and prin- 
ciples governing absorption of gases and dis- 
solved substances, 


Structure of Matter 


The Atomic Weight of Lead from Samar- 
skite. Arthur L. Davis. Jl. Phys. Chem., 
vol. 22, no. 9. Dec. 1918, pp. 631-639. Sep- 
aration of lead from samarskite, its purifi- 
cation, and determination of its atomic weight 
by means of analyses of lead chloride: 
parallel experiments with ordinary lead and 
comparison of relative values under same 
conditions of experimentation; correlation of 
results with theory of radioactive changes in- 
volved by determination of percentages of 
uranium and thorium. 


The Determination of the Molecular Com- 
plexity of Liquid Sulphur, Alex. Mitchell Kel- 
las. Jl. Chem. Soec., vols, 113 and 114, no. 
674, Dec. 1918, pp. 903-922, 4 figs. Series 
of experiments to determine surface tension 
of liquid sulphur between melting point and 
boiling point by means of capillary tubes. 








OURNAL 


Tue J 
Am.Soc,M.E. 


Ultra-Violet Light 


Ultra Violet Light. Its paptiantice in 
Chemical Arts—XX, Carleton Ellis and A, A. 
Wells. Chem. Engr., vol. 26, no, 13, Dec. 
1918, pp. 505-506 and 521. Ultra violet ab- 
sorption of aliphatic ketones and aldehydes. 
Compilation of researches by different ex- 
periments. , 


MATHEMATICS 


Elliptical Functions 


Elementary Solution of the Inversion of 
Elliptical Functions (Solution élémentaire du 
probléme de l'inversion des fonctions ellip- 
tiques), René Garnier. Comptes rendus des 
séances de l’Académie des Sciences, vol. 167, 
no, 22, Nov. 25, 1918, pp. 748-750. Generali- 
zation of Landen’s transformation. 


Logarithms 


Logarithms of Hyperbolic Functions to 
Twelve Significant Figures, Frederick E. Per- 
not and Baldwin Woods. Univ. of Cal. 
Publications in Eng., vol. 1, no, 13, Nov. 16, 
1918, pp. 297-467. Tables of logarithms to 
base 15 of three principal hyperbolic func- 
tions for range from 0 to 2 with tabular in- 
terval of 0.001, and auxiliary tables of log 
(sinh @/x) and log (#/tanh #) for range 
from 0 to 5 with same tabular interval. 


PHYSICS 


Capillary Layers 


Thickness and Structure of a Capillary 
Layer of a Liquid in Contact with Its Satu- 
rated Vapor (Die Dicke und Struktur der 
Kapillarschicht einer Fluessigkeit in Be- 
ruehrung mit ihrem gesattigten Dampf), G. 
Bakker. Annalen der Physik, vol. 54, no. 20, 
1917, pp. 245-295, 5 figs. Discussion .of po- 
tential function of the forces of attraction. 
Application to thermodynamics. Comparison 
of theoretical results in the experimental de- 
terminations made on gases, hydrocarbons, 
water, alcohols, including their freezing 
points. Mathematical treatment. 


Compressibility of Solutions 


Compressibility of Aqueous Solutions, Espe- 
cially of Urethane, and the Polymerization of 
Water, Theodore W. Riciards and Sven Pa- 
litzsch. Jl. Am. Chem. Soc., vol. 41, no. 1, 
Jan. 1919, pp. 59-61, 1 fig. Compressibilities 
of aqueous solutions of urethane were meas- 
ured at 20 deg. cent. over pressure range 
from 100 to 300 megabars, as were also sur- 
face tension, specific volume and _ viscosity. 
Bearing of results on theory of Harold Whit- 
ing ascribing polymerization to water is em- 
phasized. 


Heat Conductivity 


Experiments on the Heat Conductivity of 
Gases (Experimentelle Untersuchungen ueber 
die Waermeleitfaehigkeit der Gase), Sophus 
Weber. Annalen der Physik, vol. 54, no. 21, 
1917, part 1, pp. 325-356, 9 figs.; no. 22, part 
2, pp. 437-462, 2 figs. Theory and correction 
factors.employed in accurate determinations 
of heat conductivity using an electric calorim- 
eter which is a modified Schleiermacher appa- 
ratus, applied to air and pure gases at various 
pressures and suitable for other insulators. For 
dry air with convection and CO. eliminated, 
Ky = 0.00005681 gram calories, deg. cent., sq- 
em. In part 2 is given the heat conductivity 
of hydrogen, neon, helium, argon, nitrogen, 
oxygen, methane, CO., NO. Tests were con- 
ducted at the incandescent lamp works of N. 
V. Philips, Eindhoven, Holland. 


Internal Friction 


On the Interior Friction of Quartz Fibers 
at Low Temperatures (Remarque sur le frotte- 
ment intérieur des fils de quartz aux basses 
températures), C-E. Guye and P. Barbier. 
Archives des Sciences Physiques et Nautralles, 
vol. 46, Dec. 1918, pp. 326-328. Experiments 
to determine cause of slow variation of inter- 
nal friction as temperature diminishes from 
—S80 to —194 deg. cent. 


Radiations 


The Gamma Ray Activity of Thorium, D. 
Herbert N. McCoy and G. H. Cartledge. Jl. 
Am. Chem. Soc., vol. 41, no, 41, Jan. 1919, 

p. 50-53. Determination of Th D: The ratio 
n order to ascertain whether combined meso- 
thorium and thorium D activities would give 
total vy activity. 


Sound Waves, Reflected 


Submarine Range-Finding by Means of Re- 
flected Sound Waves. Sci. Am., vol. 120, no. 
4, Jan. 25, 1919, pp. 67 and 82. Modification 
by Elias Ries of his apparatus for accurate 
positioning of icebergs. Subaqueous device 
consists of two megaphone receivers pivoted 
at ends of horizontal arm and a sound pro- 
jector mounted in center: operation similar 
to that of aerial apparatus. 





